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Nesta dissertação é proposto um modelo para a 
Têmpera Simulada, como abordagem metaheurística 
para a resolução de problemas de Optimização 
Combinatória. 
 
O modelo é construído tendo por base o conceito de 
Entropia entendido no contexto da Teoria da 
Informação. 
 
Para este modelo é feita uma caracterização formal e 
são estabelecidas propriedades a partir das quais se 
demonstram diversos resultados. 
 
A partir deste modelo são deduzidos algoritmos 
adaptáveis e gerados automaticamente em tempo real. 
São apresentados testes computacionais da aplicação 


































In this dissertation a new model for Simulated 
Annealing is presented, as a meta-heuristic approach 
to Combinatorial Optimisation problems. 
 
The model is built upon the concept of Entropy, in the 
sense of Information Theory. A formal characterisation 
is established and several results, such as the 
asymptotic convergence of the method, are proved. 
 
A class of algorithms is them derived from the model, 
which are adaptable and automatically generated in 
running time. 
 
Computational results of the application of a simple 
algorithm of that class, where applied to the Travelling 
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2 WH[WR TXH VH DSUHVHQWD GD DXWRULD GH 0DUYLQ 0LQVN\ GR /DERUDWxRULR GH ,QWHOLJAHQFLD $UWLqFLDO GR 0,7 WUDGX] GH XPD IRUPD TXDVH SHUIHLWD R HVSxuULWR FRP TXH VH LQLFLRX HVWH WUDEDOKR
* R VWR G H UHVR OYHU S UR EOHP D V Q R X WUR V FD P SR V ^ HQ JHQ K D ULD  P D WHP xD WLFD  IxuVLFD HELR ORJLD  0 D V VHP S UH TX H X P S UR EOHP D SD UHFH P X LWR G LIxuFLO SR Q K R P H D SHUJX Q WD UD P LP S UxR S ULR SR UTX H VHUxD HOH WaD R G LIxuFLO H OxD HVWR X HX G H Q R YR Q D S VLFR ORJLD  x(FOD UR TX H WRG R V Q xR V X VD P R V WxHFQ LFD V G H D X WR D MX G D FR Q K HFLG D V FR P R SHUJX Q WD U? ( VWD UHL D UHS UHVHQ WD U R S UR EOHP D G H X P D IR UP D G HVD G HTX D G D "  R X ? ( VWD UHL DWHQ WD U X WLOL]D U X P P xHWRG R SR X FR D S UR S ULD G R "   1 R HQ WD Q WR  X P R X WUR S URFHVVRxH SHUJX Q WD U ? & R P R SRG HULD HX FR Q VWUX LU X P D P xD TX LQ D SD UD UHVR OYHU HVWH S UR EOHP D " + xD X P VxHFX OR  Q aD R K D YHULD TX D OTX HU SR VVLELOLG D G H Q HP P HVP R G H FR P H}FD U D SHQ VD U HP ID ]HU P xD TX LQ D V LQ WHOLJHQ WHV + R MH SR UxHP  K xD Q X P HUR VD V ERD V LG HLD V D HVWHUHVSHLWR  2 S UR EOHP D xH TX H TX D VH Q LQ JX xHP SHQ VR X R VX q FLHQ WH VR EUH R P RG R G HMX Q WD U WRG D V HVVD V LG HLD V 0DUYLQ 0LQVN\ $ 7 HUFHLUD & X OWX UD  
$ OHLWXUD GHVWH WH[WR HQWHQGLGD QR FRQWH[WR GR WUDEDOKR TXH VH YDL GHVFUHYHU FRORFDGHVGH ORJR GXDV TXHVWaRHV TXH ?PxDTXLQD LQWHOLJHQWH SRGHUxD UHVROYHU R 3UREOHPD GR &DL[HLUR9LDMDQWH" 2 HVIRU}FR PDLRU GHYH VHU IHLWR QD SURFXUD GH XPD PxDTXLQD RX QD GHPRQVWUD}FaDRGD H[LVWAHQFLD RX QaDR GH XP DOJRULWPR TXH R UHVROYD"2 WHUPR ?PxDTXLQD xH XVDGR QR VHQWLGR GH DOJRULWPR RX GH XPD IRUPD PDLV JHUDO GH XPPxHWRGR RX GH XPD HVWUDWxHJLD JHUDGRUD GH DOJRULWPRV 3UHWHQGHVH FRP HVWH PxHWRGR UHVROYHUSUREOHPDV GH 2SWLPL]D}FaDR &RPELQDWxRULD SHUWHQFHQWHV wDV FODVVHV GH FRPSOH[LGDGH 13 'HXPD IRUPD DEUHYLDGD RV SUREOHPDV HVWaDR GLYLGLGRV HP FODVVHV FRQVRDQWH D VXD FRPSOH[LGDGH
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2V SUREOHPDV ?WUDWxDYHLV SHUWHQFHP wD FODVVH 3 LVWR xH H[LVWH XP DOJRULWPR TXH RV UHVROYHHP WHPSR SROLQRPLDO 3RU RXWUR ODGR H[LVWHP SUREOHPDV ?LQWUDWxDYHLV  QR VHQWLGR HP TXHDLQGD QaDR VH HQFRQWURX XP DOJRULWPR TXH RV UHVROYD HP WHPSR SRORQRPLDO TXH SHUWHQFHPwD FODVVH 13 ([LVWH XPD VXEFODVVH GH 13 D FODVVH GRV SUREOHPDV 13^FRPSOHWRV GD TXDO R3UREOHPD GR &DL[HLUR 9LDMDQWH xH XP SDUDGLJPxDWLFR UHSUHVHQWDQWH (VWD FODVVH DSUHVHQWD XPDFDUDFWHUxuVWLFD LQWHUHVVDQWH VH DOJXPD YH] IRU HQFRQWUDGR XP DOJRULWPR HP WHPSR SROLQRPLDOSDUD DOJXP SUREOHPD GHVWD FODVVH HQWaDR H[LVWH XP DOJRULWPR HP WHPSR SROLQRPLDO SDUD WRGRVRV SUREOHPDV D HOD SHUWHQFHQWHV
$ SURFXUD GD VROX}FaDR SDUD R 3UREOHPD GR &DL[HLUR 9LDMDQWH RX GD PxDTXLQD TXH R UHVROYDFRQGX]LUxD wD FULD}FaDR GH PHFDQLVPRV GH UHVROX}FaDR KxuEULGRV LVWR xH HVWUDWxHJLDV PXOWLGLVFLSOLQDUHV7HUaDR GH HIHFWXDUVH SR Q WHV HQWUH RV GLYHUVRV FDPSRV GD FLAHQFLD RQGH D $ OJR ULWP LD RFXSDUxD XPOXJDU FHQWUDO GH FRQrXAHQFLD GDV PDLV YDULDGDV HVWUDWxHJLDV 2 3UREOHPD GR &DL[HLUR 9LDMDQWHFRPR UHSUHVHQWDQWH GH XPD FODVVH PDLV YDVWD GH SUREOHPDV VHUxD HQWaDR XVDQGR XPD OLQJXDJHPExHOLFD DWDFDGR QaDR SHORV FRQKHFLPHQWRV GHVHQYROYLGRV QXPD xXQLFD xDUHD PDV SHOR UHVXOWDGRGD VLVWHPDWL]D}FaDR GH GLYHUVDV WHRULDV ( D GHPRQVWUD}FaDR GH TXH 3 13 RX D PDLV SODXVxuYHOGH TXH 3 13 VHUxD UHVXOWDGR GH DERUGDJHQV VLVWHPxDWLFDV XVDQGR HVWUDWxHJLDV SURYHQLHQWHVGH GLYHUVDV xDUHDV GR VDEHU
(P FLAHQFLD D PDLRULD GRV SURFHVVRV GHVHQYROYHPVH JHUDOPHQWH SDUWLQGR GH XPD IDVH H[SHULPHQWDO H VHJXLQGR SRVWHULRUPHQWH R FDPLQKR GD IRUPDOL]D}FaDR 2 UHVXOWDGR GHVWH SURFHVVRxH R GHVHQYROYLPHQWR GH WHRULDV PDWHPxDWLFDV PDLV RX PHQRV FRPSOH[DV $V PHWDKHXUxuVWLFDVRX DV KHXUxuVWLFDV FRP LQVSLUD}FaDR HP FRQFHLWRV QaDR IRJHP D HVWD UHJUD REVHUYDQGRVH DFWXDOPHQWH XPD IRUWH QHFHVVLGDGH GH VH HQFRQWUDUHP IHUUDPHQWDV PDWHPxDWLFDV TXH DV SRVVDPPRGHODU HVWDEHOHFHQGRVH GHVWH PRGR IXQGDPHQWRV TXH DV VXSRUWHP GR SRQWR GH YLVWDWHxRULFR H SUxDWLFR $ FULD}FaDR GH XP PRGHOR DSDUHFH DVVLP FRPR R SULPHLUR GHVDqR 6HJXQGR- 1H\PDQ  VHPSUH TXH VH HVWxD SHUDQWH XP IHQxRPHQR TXH VH SUHWHQGH HVWXGDU xH HVVHQFLDOFRPH}FDU SRU FRQVWUXLU XP PRGHOR TXH SRGH VHU GHWHUPLQLVWD RX HVWRFxDVWLFR 2 PRGHOR GHYHVLPSOLqFDU D REVHUYD}FaDR H DOJXQV SRUPHQRUHV REVHUYDGRV GHYHP VHU UHWLUDGRV x( HVWH SRQWR DSHGUD GH WRTXH GH WRGR R PRGHOR DWxH RQGH xH TXH RV SRUPHQRUHV GHVSUH]DGRV VaDR RX QaDR LPSRUWDQWHV H GHWHUPLQDQWHV SDUD D UHSUHVHQWDWLYLGDGH GR PRGHOR $ YHULqFD}FaDR GD DGHTXD}FaDRxH GLIxuFLO XPD YH] TXH PDWHPDWLFDPHQWH R PRGHOR SRGH HVWDU FRUUHFWR H QR HQWDQWR HVWDU HPGLVFRUGADQFLD FRP RV UHVXOWDGRV REVHUYDGRV
 8 Q LYHUVLW\ RI & DOLIRUQ LD 3 XEOLFDWLRQ V LQ 6 WDWLVWLFV 9 R O , 8 Q LY HUVLW\ R I & D OLIR UQ LD 3 UHVV    
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$V FDUDFWHUxuVWLFDV GR PRGHOR VaDR GH H[WUHPD LPSRUWADQFLD SDUD R HVWDEHOHFLPHQWR GH SURSULHGDGHV GR PxHWRGR XPD GDV TXDLV VH UHYHOD GH JUDQGH XWLOLGDGH ^ D GHPRQVWUD}FaDR GHFRQYHUJAHQFLD
3 D UD TX AH G HP R Q VWUD U D FRQYHUJAHQFLD GH XPD PHWDKHXUxuVWLFD"
$ UHVSRVWD D HVWD SHUJXQWD HVWxD LQWLPDPHQWH OLJDGD DR FRQWH[WR RQGH HOD xH IHLWD 6H RREMHFWLYR FRQFUHWR xH R GD FRQVWUX}FaDR GH XP PRGHOR PDWHPxDWLFR IRUPDO xH LPSRUWDQWH TXHXPD GDV SULQFLSDLV SURSULHGDGHV VHMD D VXD FRQYHUJAHQFLD PHVPR TXH HVWH UHVXOWDGR QaDR WHQKDXPD FRQVHTXAHQFLD SUxDWLFD HIHFWLYD 1R HQWDQWR DFUHGLWDVH TXH VH DV SULQFLSDLV SURSULHGDGHVGRV PRGHORV LQFOXLQGR DV FRQGL}FaRHV GH FRQYHUJAHQFLD IRUHP SURMHFWDGDV QRV DOJRULWPRV R VHXGHVHPSHQKR VHUxD PXLWR PHOKRU
3RU GHqQL}FaDR XPD PHWDKHXUxuVWLFD xH XPD HVWUDWxHJLD XVDGD SDUD REWHU VROX}FaRHV GH ERDTXDOLGDGH H HYHQWXDOPHQWH VROX}FaRHV xRSWLPDV 1RV SUREOHPDV TXH SRGHP VHU UHVROYLGRV SRUDOJRULWPRV H[LVWH XP IRUPDOLVPR PDWHPxDWLFR TXH SHUPLWH D VXD FODVVLqFD}FaDR 1R HQWDQWRQRV SUREOHPDV FXMD UHVROX}FaDR DVVHQWD HP PHWDKHXUxuVWLFDV HVWD FODVVLqFD}FaDR DLQGD QaDR IRLHQFRQWUDGD 8PD YLD SDUD XOWUDSDVVDU HVWD VLWXD}FaDR FRQVLVWH HP PRGHODU R PxHWRGR H HQFRQWUDU XP FRQMXQWR GH SURSULHGDGHV TXH SRVVDP GH DOJXPD IRUPD FODVVLqFDU DV FRQFUHWL]D}FaRHVGR SUREOHPD $ GHPRQVWUD}FaDR GH FRQYHUJAHQFLD WRUQDVH PXLWR LPSRUWDQWH XPD YH] TXH xHXPD JDUDQWLD GH TXH R PRGHOR xH FR Q VLVWHQ WH  QR VHQWLGR HP TXH SDUD DOxHP GH UHSUHVHQWDU DUHDOLGDGH FRQWxHP D LQIRUPD}FaDR QHFHVVxDULD SDUD TXH VRE FHUWDV FRQGL}FaRHV R PxHWRGR FRQYLUMDSDUD XPD VROX}FaDR xRSWLPD (VWD DERUGDJHP FODULqFD R IXQFLRQDPHQWR GDV PHWDKHXUxuVWLFDV HHVWDEHOHFH GH IRUPD LQHTXxuYRFD DV FRQGL}FaRHV QHFHVVxDULDV wD VXD FRQYHUJAHQFLD
,PSRUWD HQFRQWUDU PxHWRGRV GH UHVROX}FaDR FXMD VROX}FaDR WHQKD D PHOKRU TX D OLG D G H SRVVxuYHO(VWDV HVWUDWxHJLDV VaDR HP JHUDO PXOWLGLVFLSOLQDUHV H WAHP HP FRQWD D QDWXUH]D GDV GLYHUVDVFRQFUHWL]D}FaRHV
$ DERUGDJHP XVDGD QDV PHWDKHXUxuVWLFDV FRQVLVWH QD REVHUYD}FaDR GD UHDOLGDGH D REVHUYD}FaDRGR VHX GHVHPSHQKR SDUD D TXDO VH FRQVWUxRL XP PRGHOR H GHOH VH UHWLUDP WRGDV DV SURSULHGDGHVSDUD D FRQVWUX}FaDR GH DOJRULWPRV $ YDOLGD}FaDR GRV DOJRULWPRV GxD XPD SHUVSHFWLYD GR PRGHOR TXH SRGH REYLDPHQWH VHU PRGLqFDGR 'HVWD IRUPD REWAHPVH PRGHORV FDGD YH] PDLVHODERUDGRV H ULFRV HP LQIRUPD}FaDR
 4 X HVWaD R OHYD Q WD G D S R U ' DY LG - R Q K VR Q D T X D Q G R G D D S UHVHQ WD }FaD R G D FR P X Q LFD }FaD R ( Q WURS\^GULYHQ $ Q Q HDOLQ J Q R 0 ,&   
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$ SDODYUD P xHWRG R WHP DTXL XPD FRQRWD}FaDR GLIHUHQWH GD KDELWXDO FRPR VLQxRQLPR GH DOJRULWPR 1R FRQWH[WR GHVWH WUDEDOKR HVWD SDODYUD xH VLQxRQLPR GH HVWUDWxHJLD GD TXDO VH SRGHPREWHU YxDULRV DOJRULWPRV SRU FRQFUHWL]D}FaDR GH XP FRQMXQWR GH GHFLVaRHV 2 PRWH GHVWH WUDEDOKRIRL GDGR GXUDQWH D UHDOL]D}FaDR GDV 3URYDV GH $SWLGaDR 3HGDJxRJLFD H &DSDFLGDGH &LHQWxuqFD>%$@  RQGH VH HVWXGDUDP PxHWRGRV KHXUxuVWLFRV SDUD D UHVROX}FaDR GH SUREOHPDV GDV FODVVHV13 1HVVH WUDEDOKR IRL GDGR AHQIDVH wD 7AHPSHUD 6LPXODGD WHQGR VLGR HVWXGDGD D VXD RULJHP H DIRUPD FOxDVVLFD GH D PRGHODU 'HVVH WUDEDOKR WHxRULFR PXLWR SRXFR VH SRGLD WUDQVSRUWDU SDUD DFULD}FaDR GH DOJRULWPRV QRPHDGDPHQWH SDUD D PDQLSXOD}FaDR GRV SDUADPHWURV TXH RV FRPSaRHP( IRL GHVWH HVWDGR GH DSUHQGL]DJHP TXH VH LQLFLRX XPD QRYD IDVH HQFRQWUDU XP PRGHORSRU IRUPD D TXH RV SDUADPHWURV VXUJLVVHP GH XPD IRUPD DXWRPxDWLFD H DGDSWDGRV DV FDUDFWHUxuVWLFDV LQWUxuQVHFDV GH FDGD FRQFUHWL]D}FaDR GR SUREOHPD 3DUWLXVH DVVLP SDUD D FULD}FaDR GHHVWUDWxHJLDV LQVSLUDGDV HP FRQFHLWRV FRPR IRUPD GH LGHQWLqFDU DV FDUDFWHUxuVWLFDV LQWUxuQVHFDV GHFDGD FRQFUHWL]D}FaDR 1HVWH WUDEDOKR R FRQFHLWR XVDGR IRL R GH (QWURSLD D PHWDKHXUxuVWLFD xH D7AHPSHUD 6LPXODGD H WHYH FRPR UHVXOWDGR D 6 LP X OD }FaD R G D 7 AHP SHUD FR Q WUR OD G D SHOD ( Q WUR S LD RX VLPSOHVPHQWH D 7 AHP SHUD FR Q WUR OD G D SHOD ( Q WUR S LD 
2 WUDEDOKR FRPH}FD FRP D H[SRVL}FaDR GDV SULQFLSDLV LGHLDV GH 2SWLPL]D}FaDR &RPELQDWxRULDRQGH R GHVWDTXH UHFDL VREUH R 3UREOHPD GR &DL[HLUR 9LDMDQWH H D 7HRULD GD &RPSOH[LGDGH (PVHJXLGD VaDR DSUHVHQWDGRV RV SULQFLSDLV PxHWRGRV GH UHVROX}FaDR SDUD SUREOHPDV GH 2SWLPL]D}FaDR&RPELQDWxRULD GD &ODVVH 13 ^ DV PHWDKHXUxuVWLFDV
5HIHUHPVH DV SULQFLSDLV FDUDFWHUxuVWLFDV GRV $OJRULWPRV *HQxHWLFRV EDVHDGRV QDV LGHLDVGH &KDUOHV 'DUZLQ GH HYROX}FaDR H QD VXD DGDSWD}FaDR D SUREOHPDV FRPELQDWxRULRV 2 IXQFLRQDPHQWR GR FHUxHEUR LQVSLURX R GHVHQYROYLPHQWR GDV 5HGHV 1HXURQDLV FRPR PxHWRGR GHUHVROX}FaDR GH SUREOHPDV GH 2SWLPL]D}FaDR &RPELQDWxRULD $ MXQ}FaDR GDV 5HGHV 1HXURQDLV FRP D7AHPSHUD 6LPXODGD GHX RULJHP D XP QRYR PxHWRGR FRQKHFLGR FRPR 0xDTXLQDV GH %ROW]PDQQ(P DPEDV DV DERUGDJHQV R XVR GH WxHFQLFDV GH FRPSXWD}FaDR SDUDOHOD xH XPD FDUDFWHUxuVWLFDIXQGDPHQWDO
1DV SxDJLQDV VHJXLQWHV DSUHVHQWDVH D 7AHPSHUD 6LPXODGD ,QVSLUDGD QR SURFHVVR )xuVLFRGD 7AHPSHUD IRL GHVHQYROYLGD QRV DQRV RLWHQWD SRU .LUNSDWULFN *HODWW H 9HFFKL DWUDYxHVGD LQWURGX}FaDR GRV FRQFHLWRV GD 7AHPSHUD QD 2SWLPL]D}FaDR &RPELQDWxRULD D PDLV SURPLVVRUDPHWDKHXUxuVWLFD FRQKHFLGD FRPR 7AHPSHUD 6LPXODGD 5HIHUHPVH GXDV IRUPDV GH PRGHODUD 7AHPSHUD 6LPXODGD XPD DWUDYxHV GH &DGHLDV GH 0DUNRY H RXWUD ID]HQGR XVR GD WHRULDGH $XWxRPDWRV (VWRFxDVWLFRV H DV FRUUHVSRQGHQWHV HVWUDWxHJLDV SDUD D GHPRQVWUD}FaDR GD FRQ
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YHUJAHQFLD $SUHVHQWDVH DLQGD XPD GHPRQVWUD}FaDR GH TXH VRE FHUWDV FRQGL}FaRHV R FXVWR GDVGLIHUHQWHV VROX}FaRHV FRQYHUJH SDUD R FXVWR GD VROX}FaDR xRSWLPD
2 FRQFHLWR GH (QWURSLD TXH VH DSUHVHQWD QR WHUFHLUR FDSxuWXOR PHUHFH XP OXJDU GHGHVWDTXH QHVWH WUDEDOKR 6XUJLGD GD 7HUPRGLQADPLFD D (QWURSLD WHP YLQGR D RFXSDU GHXPD IRUPD VLVWHPxDWLFD XP OXJDU GH GHVWDTXH HP GLYHUVDV GRPxuQLRV GR VDEHU 3URFXURXVHSHUFHEHU FRPR VH UHODFLRQD R FRQFHLWR HQWUH RV GLIHUHQWHV GRPxuQLRV TXDLV DV SURSULHGDGHV PDLVLPSRUWDQWHV H FRPR R DSOLFDU DRV DOJRULWPRV SDUD D UHVROX}FaDR GH SUREOHPDV GH 2SWLPL]D}FaDR&RPELQDWxRULD GD FODVVH 13 (VWXGRXVH D IRUPD DSURSULDGD GH DGDSWDU DOJXQV FRQFHLWRV GD7AHPSHUD GH VxROLGRV wD 7AHPSHUD 6LPXODGD FRP R REMHFWLYR GH JHUDU DOJRULWPRV DGDSWDGRVD FDGD FRQFUHWL]D}FaDR GH XP SUREOHPD 8P GRV FRQFHLWRV IRL R GH (QWURSLD XVDGR QaDR QRVHQWLGR IxuVLFR GR WHUPR PDV QR FRQWH[WR GD 7HRULD GD ,QIRUPD}FaDR GH &ODXGH 6KDQQRQ (VWHFRQFHLWR xH D SH}FD IXQGDPHQWDO GHVWH WUDEDOKR H xH FRP HOD TXH VaDR FRQWUXxuGRV RV DOLFHUFHV GD7 AHP SHUD FR Q WUR OD G D SHOD ( Q WUR S LD 
1R FDSxuWXOR VHJXLQWH DSUHVHQWDVH HVWH QRYR PRGHOR TXH DVVHQWD QD GHVFUL}FaDR GDV WUDQVL}FaRHVHP GXDV GLVWULEXL}FaRHV GH SUREDELOLGDGHV x( DSUHVHQWDGD D GHPRQVWUD}FaDR GH TXH D GLVWULEXL}FaDR*DXVVLDQD1RUPDO TXH GHVFUHYH R FRPSRUWDPHQWR GR FRQMXQWR GDV WUDQVL}FaRHV DOHDWxRULDVPD[LPL]D D (QWURSLD $WUDYxHV GD (QWURSLD PxD[LPD FDGD FRQFUHWL]D}FaDR GR SUREOHPD xH FDUDFWHUL]DGD H D WHPSHUDWXUD LQLFLDO SULQFLSDO SDUADPHWUR GR DOJRULWPR xH HVWDEHOHFLGD x( WDPExHPDSUHVHQWDGD D GHPRQVWUD}FaDR GH TXH D GLVWULEXL}FaDR ([SRQHQFLDO TXH GHVFUHYH R FRQMXQWRGH WUDQVL}FaRHV SRVLWLYDV PD[LPL]D D (QWURSLD (VWHV GRLV UHVXOWDGRV IRUQHFHP DV FRQGL}FaRHVQHFHVVxDULDV SDUD FRQVWUXLU DOJRULWPRV FXMR IXQFLRQDPHQWR xH FRQWURODGR SHOD REVHUYD}FaDR GRYDORU GD (QWURSLD
3RU qP FRQVWUxRLVH XP H[HPSOR GH DOJRULWPR EDVHDGR QD 7AHPSHUD FRQWURODGD SHOD (QWURSLD SRU XPD UHDOL]D}FaDR VLPSOHV GH XP HVTXHPD GH DUUHIHFLPHQWR 2 DOJRULWPR xH DSOLFDGRD GRLV SUREOHPDV 2 SULPHLUR FRQVLVWH QD PLQLPL]D}FaDR GD VRPD GRV HOHPHQWRV GH XP YHFWRUELQxDULR GH GLPHQVaDR Q  7UDWDVH GH XP SUREOHPD PXLWR VLPSOHV GH IRUPXODU H SDUD TXDOQaDR VH FRQKHFH XP DOJRULWPR SROLQRPLDO 2 VHJXQGR SUREOHPD D VHU WHVWDGR IRL R IDPRVR3UREOHPD GR &DL[HLUR 9LDMDQWH $ (QWURSLD WHP DTXL XP SDSHO FUXFLDO QR VHQWLGR HP TXHDSRQWD FDPLQKRV PXLWR LQWHUHVVDQWHV SDUD XPD FODVVLqFD}FaDR HP FODVVHV GH FRQFUHWL]D}FaRHV GHXP SUREOHPD 13
$V OLQKDV qQDLV GHVWH WUDEDOKR VaDR GHGLFDGDV wD DSUHVHQWD}FaDR GDTXLOR TXH VH DFKRX VHUHPDV SULQFLSDLV FRQFOXVaRHV DVVLP FRPR D GHVFUL}FaDR GH XP FRQMXQWR GH RXWURV GHVHQYROYLPHQWRV
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4XDO xH R PxuQLPR PxD[LPR" $ TXHVWaDR FRORFDVH HP WRGRV RV SUREOHPDV GH RSWLPL]D}FaDRQRV TXDLV VH SURFXUD ?R PHOKRU GH HQWUH XPD FROHF}FaDR GH ?REMHFWRV PDWHPxDWLFRV $R ORQJRGR WHPSR RV SUREOHPDV WAHP YLQGR D VHU FODVVLqFDGRV VHJXQGR YxDULRV FULWxHULRV TXH YaDR GHVGHD QDWXUH]D GDV YDULxDYHLV HQYROYLGDV DWxH wD GLqFXOGDGH GD VXD UHVROX}FaDR&RQVRDQWH R WLSR GH YDULxDYHLV TXH VH XVDP QD PRGHOD}FaDR GR SUREOHPD UHVXOWDP GH LPHGLDWR GXDV FODVVHV SUREOHPDV FRQWxuQXRV H SUREOHPDV GLVFUHWRV RX FRPELQDWxRULRV 1RV SUREOHPDVFRQWxuQXRV SURFXUDVH HP JHUDO FRPR VROX}FaDR XP FRQMXQWR GH QxXPHURV UHDLV RX PHVPR XPDIXQ}FaDR 1RV SUREOHPDV FRPELQDWxRULRV SURFXUDVH LGHQWLqFDU XP R EMHFWR GH HQWUH XP FRQMXQWRqQLWR RX LQqQLWR QXPHUxDYHO FRPR SRU H[HPSOR GH LQWHLURV SHUPXWD}FaRHV H JUDIRV $ xDUHDGR VDEHU TXH HVWXGD HVWHV SUREOHPDV GHVLJQDVH SRU 2SWLPL]D}FaDR &RPELQDWxRULD RX 'LVFUHWDH D IRUPD GH RV UHVROYHU FRQVLVWH HP HQFRQWUDU XPD HVWUDWxHJLD TXH SHUPLWD LGHQWLqFDU XPDVROX}FaDR QXP HVSD}FR TXH xH qQLWR H GLVFUHWR RX LQqQLWR QXPHUxDYHO 2V SUREOHPDV SHUWHQFHQWHVD HVWD FODVVH VaDR RULJLQxDULRV GRV GLYHUVRV FDPSRV GD FLAHQFLD GHVGH SUREOHPDV GH PDWHPxDWLFD
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DWxH TXHVWaRHV FRQFUHWDV GD HQJHQKDULD 4XDVH WRGRV WAHP XPD FDUDFWHUxuVWLFD PXLWR SDUWLFXODUD VXD IRUPXOD}FaDR xH JHUDOPHQWH PXLWR FODUD H VLPSOHV FRQWUDVWDQGR TXDVH VHPSUH FRP R HOHYDGR JUDX GH GLqFXOGDGH TXH D VXD UHVROX}FaDR FRPSRUWD (VWHV GRLV IDFWRUHV WAHP JHUDGR XPHQRUPH LQWHUHVVH QR VHLR GD FRPXQLGDGH FLHQWxuqFD TXH GHVGH GR VHX DSDUHFLPHQWR QR VxHFXOR;9,,, HPSUHHQGHX GLYHUVDV WHQWDWLYDV GH RV UHVROYHU GH XPD IRUPD TXDVH REVHVVLYD&RP R GHVHQYROYLPHQWR GRV PHLRV FRPSXWDFLRQDLV HVWHV SUREOHPDV WAHP FRQKHFLGR XPPDLRU LQFUHPHQWR VHQGR PHVPR DOJXQV XVDGRV SDUD PRVWUDU RV YHUGDGHLURV OLPLWHV GHVWHVPHLRV
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$ VROX}FaDR GXP SUREOHPD GH RSWLPL]D}FaDR FRPELQDWxRULD SDVVD SHOD LGHQWLqFD}FaDR GH XPDVR OX }FaD R xR S WLP D Ve QHVWH FDVR XP PxuQLPR SHUWHQFHQWH DR HVSD }FR G H VR OX }FaR HV 6  SDUD TXDOTXHUFR Q FUHWL]D }FaD R GR SUREOHPD LVWR xH WDO TXH
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'H XP PRGR JHUDO DV HVWUDWxHJLDV GH UHVROX}FaDR GHVWHV SUREOHPDV GLYLGHPVH HP GRLV WLSRVGLVWLQWRV GH DERUGDJHP RV D OJR ULWP R V H DV K HX UxuVWLFD V 8P DOJRULWPR GHWHUPLQD D VROX}FaDRxRSWLPD XPD KHXUxuVWLFD  RX D FULDWLYLGDGH DVVRFLDGD wD DUWH GH LQYHQWDU SURFXUD VROX}FaRHV WaD RERD V TXDQWR SRVVxuYHO LVWR xH QaDR JDUDQWH TXH D VROX}FaDR HQFRQWUDGD VHMD xRSWLPD4XDQGR xH TXH VH XVD XPD RX RXWUD WxHFQLFD" $ UHVSRVWD HVWxD QD GLqFXOGDGH LQWUxuQVHFD RX QDFRPSOH[LGDGH LQHUHQWH DRV GLIHUHQWHV SUREOHPDV 3DUD PXLWRV D xXQLFD HVWUDWxHJLD FRQKHFLGDxH D HQXPHUD}FaDR FRPSOHWD GH WRGR R FRQMXQWR GH RE MHFWRV FRPELQDWxRULRV H VH QHVWH FDVR
 ' R J UHJ R KHX UxuVNHLQ  T X H D G P LWH FR P R VLQ xR Q LP R V ? D FK D U  ? G HVFR E ULU R X ? HQ FR Q WUD U H HVWxD UHOD FLR Q D G DFR P D D UWH G H LQ Y HQ WD U R X G HVFR E ULU ' LFFLR Q xD ULR G D / xuQ J X D 3 R UWX J X HVD   D{ HG  3 R UWR ( G LWR UD

   3 UR E OHP D V G H 2 S WLP L]D }FaD R & R P E LQ D WxR ULD
WHRULFDPHQWH D VROX}FaDR xRSWLPD xH HQFRQWUDGD R WHPSR GH UHVROX}FaDR SRGH VHU LQFRPSRUWxDYHOx( GD QHFHVVLGDGH HIHFWLYD GH UHVROYHU SUREOHPDV GHVWD QDWXUH]D DOLDGD DR IDFWR GD QaDR H[LVWAHQFLD GH XP DOJRULWPR SROLQRPLDO TXH LGHQWLqTXH XPD VROX}FaDR HP WHPSR xXWLO TXH VXUJHPDV WxHFQLFDV KHXUxuVWLFDV2V PxHWRGRV KHXUxuVWLFRV QHFHVVLWDP GD GHqQL}FaDR GH XP PHFDQLVPR TXH SHUPLWD ?YLDMDUSHOR HVSD}FR GH VROX}FaRHV GHVLJQDGR SRU P HFD Q LVP R G H WUD Q VL}FaD R  (VWH PHFDQLVPR xH GHqQLGRJHQHULFDPHQWH SHOD DSOLFD}FaDR   6  6 WDO TXH GDGD XPD VROX}FaDR V L XPD QRYD VROX}FaDRV M   V L xH JHUDGD $ IRUPD FRPR XPD QRYD VROX}FaDR xH JHUDGD GHSHQGH GD QDWXUH]D GRSUREOHPD H H[LVWHP YxDULDV DOWHUQDWLYDV SDUD HVWD JHUD}FaDR (VWDV VROX}FaRHV TXH VH GHVLJQDP SRUYL]LQ K D V ID]HP SDUWH GR FRQMXQWR 9 V L   GHVLJQDGR SRU YL]LQ K D Q }FD GD VROX}FaDR V L IRUPDGRSRU WRGDV DV VROX}FaRHV TXH VH REWAHP SRU XPD xXQLFD DSOLFD}FaDR GR PHFDQLVPR GH WUDQVL}FaDR$ FODVVLqFD}FaDR GDV VROX}FaRHV xRSWLPDV HVWxD LQWLPDPHQWH DVVRFLDGD DR FRQMXQWR GH RQGHSURYAHP LVWR xH VH IRUDP LGHQWLqFDGDV QR FRQMXQWR GH WRGDV DV VROX}FaRHV 6  HQWaDR WUDWDVHGH XP xR S WLP R JOR ED O 6H R HVSD}FR SHVTXLVDGR IRL DSHQDV XP VXEFRQMXQWR SUxRSULR GH 6  SRUH[HPSOR XP FRQMXQWR GH VROX}FaRHV YL]LQKDV GH XPD GDGD VROX}FaDR HQWaDR D VROX}FaDR REWLGD xHXP xR S WLP R ORFD O 3DUD LOXVWUDU WRPHVH R 3UREOHPD GR &DL[HLUR 9LDMDQWH >%$5@ 
(VWH xH R IDPRVR SUREOHPD PRGHODGR SRU FRQFHLWRV GD 7HRULD GRV *UDIRV FXMDSURFXUD GD VROX}FaDR WHP GHVSHUWDGR XPD HQRUPH FXULRVLGDGH H LQWHUHVVH MXQWRGD FRPXQLGDGH FLHQWxuqFD 8PD FRQFUHWL]D}FaDR GHVWH SUREOHPD xH GHqQLGD SRU XPQxXPHUR Q GH FLGDGHV DR TXDO HVWxD DVVRFLDGR XPD PDWUL] GLVWADQFLD >G LM @ GH GLPHQVaDR Q d Q  WDO TXH G LM  ==  &KDPDVH FLUFX LWR DR FDPLQKR TXH YLVLWD WRGDVDV FLGDGHV H[DFWDPHQWH XPD YH] H UHWRUQD wD FLGDGH GH SDUWLGD 3UHWHQGHVH LGHQWLqFDU R FLUFXLWR GH FRPSULPHQWR WRWDO PxuQLPR QXP HVSD}FR GH VROX}FaRHV 6 GHqQLGRSRU WRGDV DV SHUPXWD}FaRHV FLUFXODUHV ~ GH Q FLGDGHV 8PD SHUPXWD}FaDR FLUFXODU ~UHSUHVHQWD XP FLUFXLWR WRPDQGR ~ M  FRPR D SULPHLUD FLGDGH YLVLWDGD GHSRLV GHM 
$ IXQ}FaDR FXVWR xH GHqQLGD SRU I ~   3 QM  G M~ M H R PHFDQLVPR GH WUDQVL}FaDR PDLVFRQKHFLGR SDUD HVWH SUREOHPD xH GHVLJQDGR SRU WURFD P xX OWLS OD  (VWH PHFDQLVPRIRL DSUHVHQWDGR SHOD SULPHLUD YH] SRU /LQ >/LQ@ H FRQVLVWH QD WURFD GH GRLV
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FRQMXQWRV GH N DUFRV VHOHFLRQDGRV DOHDWRULDPHQWH
0DLV DGLDQWH HVWH SUREOHPD VHUxD DERUGDGR GH XPD IRUPD PDLV GHWDOKDGD (VWH H WRGRV RV RXWURV SUREOHPDV SRGHP VHU FODVVLqFDGRV VHJXQGR XPD WHRULD TXH WHP YLQGR D VHUGHVHQYROYLGD GHVGH RV DQRV VHWHQWD
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$ 7HRULD GD &RPSOH[LGDGH GH 3UREOHPDV >*- 36 $5@ WHP SRU RE MHFWLYR R HVWDEHOHFLPHQWR GH XPD FODVVLqFD}FaDR GRV SUREOHPDV VHJXQGR D ?GLqFXOGDGH GD VXD UHVROX}FaDR$ PHGLGD GR WHPSR GH UHVROX}FaDR GH XP SUREOHPD xH GHqQLGD GH DFRUGR FRP D JUDQGH]DGD FRQFUHWL]D}FaDR $ FRPSOH[LGDGH xH PHGLGD HP WHUPRV GH UHFXUVRV JDVWRV QD UHVROX}FaDR GRSUREOHPD H RQGH R UHFXUVR PDLV LPSRUWDQWH xH R WHPSR'L]VH TXH XP DOJRULWPR WHP XP JDVWR GH WHPSR SROLQRPLDO VH R WHPSR TXH GHPRUD DWxHREWHU D VROX}FaDR SUHWHQGLGD xH GD RUGHP 2 Q N   LVWR xH VH H[LVWH XP N WDO TXH I Q   2 J Q   RQGH I Q   N MJ Q M H Q xH D JUDQGH]D GD FRQFUHWL]D}FaDR 6H N   GL]VH OLQHDU H VH N  GL]VH TXDGUxDWLFR 6H D RUGHP IRU 2 N K Q   RQGH N xH FRQVWDQWH H K Q  xH SROLQRPLDO HQWaDRR WHPSR JDVWR QD H[HFX}FaDR GR SUREOHPD xH H[SRQHQFLDO 2V SUREOHPDV TXH VH UHVROYHP HPWHPSR SROLQRPLDO VaDR FKDPDGRV WUD WxD YHLV H SHUWHQFHP wD FODVVH 3 3UREOHPDV SDUD RV TXDLVQaDR VaDR FRQKHFLGRV DOJRULWPRV SROLQRPLDLV VaDR FKDPDGRV LQ WUD WxD YHLV RX G LIxuFHLV(P  $ODQ 7XULQJ SURYRX TXH H[LVWHP SUREOHPDV FRP XP JUDX GH GLqFXOGDGH WaDRHOHYDGR TXH VaDR LQ G HFLGxuYHLV QR VHQWLGR HP TXH QaDR xH SRVVxuYHO HVFUHYHU XP DOJRULWPR TXH RVUHVROYD $ HVWUDWxHJLD SDUD SURYDU TXH RXWURV SUREOHPDV VaDR LQGHFLGxuYHLV FRQVLVWH HP PRVWUDUTXH VH R SUREOHPD SRGH VHU UHVROYLGR HQWaDR R FRUUHVSRQGHQWH SUREOHPD GH SDUDJHP SRGHWDPExHP VHU UHVROYLGR$ 7HRULD GD &RPSOH[LGDGH FODVVLqFD XP SUREOHPD GH DFRUGR FRP R WHPSR JDVWR SDUD UHVROYHU XPD FRQFUHWL]D}FaDR JHQxHULFD XVDQGR PRGHORV GH FRPSXWD}FaDR GRV TXDLV R PDLV FRQKHFLGRxH D 0xDTXLQD GH 7XULQJ 2V SUREOHPDV TXH SRGHP VHU UHVROYLGRV HP WHPSR SROLQRPLDO QXPDPxDTXLQD GH 7XULQJ QaDRGHWHUPLQLVWD SHUWHQFHP wD FODVVH GH SUREOHPDV Q aD R G HWHUP LQ LVWD V HPWHP SR SR OLQ R P LD O YXOJR FOD VVH1 3 $ UHVROX}FaDR GH DOJXQV SUREOHPDV GD FODVVH 13 UHTXHU WHPSR H[SRQHQFLDO FRPR SRUH[HPSOR R 3UREOHPD GD 0RFKLOD
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3UHWHQGHVH GDGR XP FRQMXQWR GH Q LQWHLURV $  I D  D Q J H XP LQWHLUR N YHULqFDU VH H[LVWH XP VXEFRQMXQWR GH $ WDO TXH D VRPD GRV VHXV HOHPHQWRV VHMDN  3DUD FDGD VXEFRQMXQWR q[DGR xH IxDFLO YHULqFDU VH D VRPD GRV VHXV HOHPHQWRV xHN  QR HQWDQWR HQFRQWUDU R VXEFRQMXQWR QHVWDV FRQGL}FaRHV xH PXLWR GLIxuFLO XPD YH]TXH H[LVWHP Q VXEFRQMXQWRV SRVVxuYHLV H D FRPSOH[LGDGH DOJRUxuWPLFD xH 2 Q 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)LJXUD  &ODVVHV GH 3UREOHPDV
SUREOHPDV GDV FODVVHV 13 xH XP GRV PDLRUHV GHVDqRV GDV &LAHQFLDV GD &RPSXWD}FaDR (P SDUWLFXODU D UHVROX}FaDR GR 3UREOHPD GR &DL[HLUR 9LDMDQWH OHJxuWLPR UHSUHVHQWDQWH GD FODVVH GRVSUREOHPDV 13^FRPSOHWRV WRUQRXVH XP YHUGDGHLUR WHVWH DR GHVHQYROYLPHQWR GHVWDV &LAHQFLDV
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8P GRV SUREOHPDV GH PDWHPxDWLFD FXMD VROX}FaDR WHP UHVLVWLGR wD SDVVDJHP GR WHPSR xH R3UREOHPD GR &DL[HLUR 9LDMDQWH >%$5@  $ VXD GHVFUL}FaDR xH PXLWR VLPSOHV
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$ H[SUHVVaDR ? 3 UR EOHP D G R & D L[HLUR 9 LD MD Q WH VXUJLX SHOD SULPHLUD YH] QR OLYUR 7 K H 7 UD YHOLQ J6 D OHVP D Q  K R Z K H VK R X OG EH D Q G Z K D W K H VK R X OG G R WR JHW & R P P LVVLR Q V D Q G WR EH 6 X FFHVVIX OLQ K LV % X VLQ HVV % \ D YHWHUD Q 7 UD YHOLQ J 6 D OHVP D Q  SXEOLFDGR QD $OHPDQKD HP  (VWDREUD DSUHVHQWD D HVVAHQFLD GR SUREOHPD QR VHX xXOWLPR FDSxuWXOR RQGH VH DqUPD ? 7 K H P R VWLP SR UWD Q W D VSHFW LV WR FR YHU D V P D Q \ ORFD WLR Q V D V SR VVLEOH Z LWK R X W YLVLWLQ J D ORFD WLR Q WZ LFH>@   1aDR VH VDEH DR FHUWR TXDQGR HVWH WHUPR HQWURX QRV FxuUFXORV PDWHPxDWLFRV PDV DSRQWDVH FRPR GDWD SURYxDYHO D GH  SHOD PaDR GH 0HUULO )ORRG 3RVWHULRUPHQWH R WUDEDOKRGH 'DQW]LJ )XONHUVRQ H -RKQVRQ HP  >')-@  FXMD IRUPXOD}FaDR VH EDVHDYD HP WxHFQLFDVGH 3URJUDPD}FaDR /LQHDU ,QWHLUD WURX[H GHqQLWLYDPHQWH R 3UREOHPD GR &DL[HLUR 9LDMDQWHSDUD DV SxDJLQDV GDV UHYLVWDV FLHQWxuqFDV WUDQVIRUPDQGRR QXP PDUFR KLVWxRULFR GD ,QYHVWLJD}FaDR2SHUDFLRQDO2 LQWHUHVVH GD FRPXQLGDGH FLHQWxuqFD SHOR 3UREOHPD GR &DL[HLUR 9LDMDQWH WHP GXDV UD]aRHVSULQFLSDLV $ SULPHLUD SUHQGHVH FRP R IDFWR GH HVWH VHU XP UHSUHVHQWDQWH GH XPD FODVVHPXLWR YDVWD GH RXWURV SUREOHPDV GH 2SWLPL]D}FaDR &RPELQDWxRULD $ VHJXQGD UHVLGH QD VLPSOLFLGDGH GH IRUPXOD}FaDR H QD GLqFXOGDGH GH UHVROX}FaDR2 3UREOHPD GR &DL[HLUR 9LDMDQWH SRGH VHU UHSUHVHQWDGR SRU XP JUDIR *  RQGH RV YxHUWLFHVVaDR DV Q FLGDGHV D YLVLWDU H XPD PDWUL] '  >G LM @ GH GLVWADQFLDV FXVWRV HQWUH FDGD SDU GHFLGDGHV LM   )RUPDOPHQWH SUHWHQGHVH GHWHUPLQDU
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~   Q;L  G L~ LRQGH 6 xH R FRQMXQWR GH WRGDV DV SHUPXWD}FaRHV FLUFXODUHV 2 3UREOHPD GR &DL[HLUR 9LDMDQWHxH FKDPDGR VLP xHWULFR VH D PDWUL] GLVWADQFLD IRU VLPxHWULFD 2 FRQMXQWR GH VROX}FaRHV xH IRUPDGR
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SRU WRGDV DV SHUPXWD}FaRHV FLUFXODUHV GDV Q FLGDGHV H XP FLUFXLWR xH UHSUHVHQWDGR SRU XPDSHUPXWD}FaDR ~ GH FRPSULPHQWR Q  LVWR xH ~  ~ ~ Q    HP TXH D FLGDGH VHJXLQWH D LxH ~ L 
1D 7HRULD GRV *UDIRV >&DU@ HQFRQWUDPVH DV IHUUDPHQWDV QHFHVVxDULDV SDUD D PRGHOD}FaDRGHVWH SUREOHPD $ VROX}FaDR FRQVLVWH HP HQFRQWUDU XP FLUFXLWR +DPLOWRQLDQR LVWR xH XPFLUFXLWR TXH YLVLWD WRGDV DV FLGDGHV H[DFWDPHQWH XPD VxR YH] FRP FXVWR PxuQLPR &RPRQaDR H[LVWH XPD IRUPD HqFLHQWH SDUD GHWHUPLQDU D H[LVWAHQFLD GH FLUFXLWRV GH +DPLOWRQ HVWHSUREOHPD IRL FODVVLqFDGR FRPR VHQGR 13FRPSOHWR >*-@ 
2 SUREOHPD WHP XPD RX YxDULDV VROX}FaRHV xRSWLPDV FRP H[LVWAHQFLD JDUDQWLGD SHOR IDFWRGR FRQMXQWR GH VROX}FaRHV VHU qQLWR 1R HQWDQWR R FDUGLQDO GHVWH FRQMXQWR R QxXPHUR GHSHUPXWD}FaRHV xH GD RUGHP GH Q   $GPLWLQGR TXH VH SRGH FDOFXODU R FXVWR GH FDGD SHUPXWD}FaDRQXP PLFURVHJXQGR D VROX}FaDR SDUD XPD FRQFUHWL]D}FaDR FRP  FLGDGHV VHULD HQFRQWUDGD HPVHJXQGRV /HYDULD PHVHV SDUD  FLGDGHV H VxHFXORV SDUD  FLGDGHV XVDQGR REYLDPHQWH DSHVTXLVD H[DXVWLYD
&RPR UHVROYHU R 3UREOHPD GR &DL[HLUR 9LDMDQWH"
$OJXPDV FRQFUHWL]D}FaRHV FRP XP SHTXHQR QxXPHUR GH FLGDGHV SRGHP VHU UHVROYLGDVDWUDYxHV GH DOJRULWPRV FRPR % UD Q FK D Q G % R X Q G H WxHFQLFDV GHOH GHULYDGDV FRPR R DOJRULWPR GH/LWOH >&DU@  1R HQWDQWR SDUD FRQFUHWL]D}FaRHV GH JUDQGHV GLPHQVaRHV UHFRUUHVH D HVWUDWxHJLDVKHXUxuVWLFDV
8PD GDV HVWUDWxHJLDV FRQVLVWH QD XWLOL]D}FaDR GH DOJRULWPRV GH SHVTXLVD ORFDO SHUWHQFHQWHVwD FODVVH GH DOJRULWPRV GH DSUR[LPD}FaDR H FXMR IXQFLRQDPHQWR xH EDVHDGR QDV WUDQVL}FaRHV HQWUHVROX}FaRHV YL]LQKDV 2 PHFDQLVPR GH WUDQVL}FaDR PDLV XVDGR SURSRVWR SRU /LQ >/.@ H FRQKHFLGRSRU WURFD G X S OD  FRQVLVWH QD JHUD}FaDR GH QRYDV VROX}FaRHV SRU WURFD GH GRLV DUFRV GD VHJXLQWHIRUPD VaDR UHWLUDGRV GRLV DUFRV S ~ S   H T ~ T   H D QRYD VROX}FaDR xH HQFRQWUDGD IRUPDQGRGRLV QRYRV DUFRV QR JUDIR S ~ T   H T ~ S    FRPR VH LOXVWUD QD qJXUD  $ YL]LQKDQ}FD GHV  9 V WU R FD G X S OD  xH IRUPDGD SRU WRGRV RV FLUFXLWRV JHUDGRV SHOD DSOLFD}FaDR GR PHFDQLVPR GHWUDQVL}FaDR ?WURFD GXSOD  $ GLPHQVaDR GD YL]LQKDQ}FD Q   xH GDGD SHOR QxXPHUR GH SRVVLELOLGDGHVGH HVFROKHU S H T  ([FOXLQGR GD YL]LQKDQ}FD RV FLUFXLWRV HTXLYDOHQWHV DR FLUFXLWR FRUUHQWH DGLPHQVaDR xH Q Q b   ( VH R SUREOHPD IRU VLPxHWULFR D GLPHQVaDR GD YL]LQKDQ}FD xH UHGX]LGD SDUDQ Q b   2 DOJRULWPR LQLFLD D SHVTXLVD FRP XPD VROX}FaDR LQLFLDO JHUDOPHQWH HVFROKLGD DR DFDVRH SHVTXLVD FRQWLQXDPHQWH QD YL]LQKDQ}FD GD VROX}FaDR FRUUHQWH XPD VROX}FaDR GH PDLV EDL[R FXVWR$ JUDQGH GLqFXOGDGH GHVWH WLSR GH DERUGDJHP FRQVLVWH QR IDFWR GH TXH R DOJRULWPR WHQGH D
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)LJXUD   ([HPSOR GR PHFDQLVPR GH WUDQVL}FaDR WURFD G X S OD
SDUDU QXP GRV PXLWRV PxuQLPRV ORFDLV TXH DV IXQ}FaRHV RE MHFWLYR SRVVXHP 3DUD HYLWDU HVWDVLWXD}FaDR WAHP VLGR GHVHQYROYLGDV PXLWDV WxHFQLFDV GH DSUR[LPD}FaDR GDV TXDLV VH GHVWDFD XPDFODVVH SDUWLFXODUPHQWH LQWHUHVVDQWH FXMD LQVSLUD}FaDR DGYxHP GD REVHUYD}FaDR GD QDWXUH]D (VWDFODVVH GH PHWDKHXUxuVWLFDV LQFOXL HQWUH RXWURV RV $OJRULWPRV *HQxHWLFRV 5HGHV 1HXURQDLV H D7AHPSHUD 6LPXODGD H WRGDV FRQVHJXHP HQFRQWUDU VROX}FaRHV GH ERD TXDOLGDGH HP WHPSR xXWLO0XLWRV SUREOHPDV SRGHP VHU IRUPXODGRV FRPR XP 3UREOHPD GR &DL[HLUR 9LDMDQWH $VUHGHV GH FRPSXWDGRUHV R VHTXHQFLDPHQWR GH WDUHIDV H D FULVWDORJUDqD VaDR DOJXQV H[HPSORV>36@ 
  0 H WD K H X UxuVWLF D V $ OWK R X JK WK LV P D \ VHHP D SD UD G R [ D OO H[D FW VFLHQ FH LVG R P LQ D WHG E\ WK H LG HD R I D S S UR [LP D WLR Q %HUWUDQG 5XVVHO
8PD KHXUxuVWLFD WHUPR DVVRFLDGR wD DUWH GH LQYHQWDU xH XP SURFHVVR FULDWLYR XVDGR QDUHVROX}FaDR GH SUREOHPDV SDUD RV TXDLV QaDR H[LVWH DOJRULWPR (VWDV HVWUDWxHJLDV FRQGX]HP HPJHUDO D VROX}FaRHV GH ERD TX D OLG D G H  (VWD H[SUHVVaDR ID] WRGR R VHQWLGR XPD YH] TXH QHVWHVPxHWRGRV QaDR H[LVWH JDUDQWLD GH TXH D VROX}FaDR HQFRQWUDGD VHMD xRSWLPD (VWDV HVWUDWxHJLDVSRGHP VHU FODVVLqFDGDV HP GXDV JUDQGHV FODVVHV DV KHXUxuVWLFDV HVSHFxuqFDV H DV JHUDLV$V KHXUxuVWLFDV HVSHFxuqFDV XVDP WRGD D LQIRUPD}FaDR TXH R SUREOHPD OKHV IRUQHFH HVWDQGRSRU LVVR PHVPR FRQGLFLRQDGDV D XP SHTXHQR ORWH GH SUREOHPDV 3DUD FDGD QRYR SUREOHPDWHP TXH VHU HODERUDGD XPD QRYD KHXUxuVWLFD 1R HQWDQWR R VHX GHVHPSHQKR xH VXSHULRU wDVKHXUxuVWLFDV GH ODUJR HVSHFWUR XPD YH] TXH HVWDV QaDR WAHP HP FRQWD DV FDUDFWHUxuVWLFDV HVSHFxuqFDVGH FDGD SUREOHPD 8P GRV H[HPSORV PDLV FRQKHFLGRV GHVWH WLSR GH KHXUxuVWLFDV HVSHFxuqFDV

   0 HWD K HX UxuVWLFD V
XVDGD QR 3UREOHPD GR &DL[HLUR 9LDMDQWH IRL SURSRVWR SRU /LQ H .HUQLJKDQ >/.@ H xH DKHXUxuVWLFD ?N ^RSW  H[HFXWDQGR UHSHWLGDPHQWH PHOKRUDPHQWRV QD VROX}FaDR FRUUHQWH DWxH TXH DVROX}FaDR qQDO HVWHMD SUxR[LPD GR xRSWLPR x( XPD VRqVWLFD}FaDR GD SHVTXLVD ORFDO LVWR xH TXDQGRQaDR IRU HQFRQWUDGD PHOKRU VROX}FaDR QD VXD YL]LQKDQ}FD R DOJRULWPR SxDUD 2 PHFDQLVPR XVDGRQD SHVTXLVD xH D WURFD PxXOWLSOD )RL SURYDGR SRU 'DYLG -RQKVRQ 'DQW]LJ H )XONHUVRQ >')-@TXH R PHOKRU PHFDQLVPR GH WUDQVL}FaDR SDUD R 3UREOHPD GR &DL[HLUR 9LDMDQWH FRQVLVWH QDWURFD GH GRLV DUFRV DSHQDV LVWR xH D FKDPDGD WURFD GXSOD  $V KHXUxuVWLFDV JHUDLV SRGHP VHU XVDGDV HP WRGRV RV SUREOHPDV LQGHSHQGHQWHPHQWH GDVXD QDWXUH]D &RQWXGR R VHX GHVHPSHQKR QD PDLRULD GDV VLWXD}FaRHV xH PXLWR IUDFR 8PDGDV SULPHLUDV H TXH VH WHP GHVWDFDGR SHOD VXD VLPSOLFLGDGH GH LPSOHPHQWD}FaDR xH D SHVTXLVDORFDO 2 VHX SULQFLSDO SUREOHPD UHVLGH QD IRUWH GHSHQGAHQFLD GD VROX}FaDR LQLFLDO H GD HVWUXWXUDGH YL]LQKDQ}FD 2 VHX IXQFLRQDPHQWR FRQVLVWH QXPD SHVTXLVD FRQWxuQXD QD YL]LQKDQ}FD GH XPDGDGD VROX}FaDR DWxH HQFRQWUDU XPD VROX}FaDR FRP FXVWR PHQRU 2XWURV PxHWRGRV WAHP D UDxu] FRPXPFRPR xH R FDVR GR ?P X OWLVWD UW  HP TXH D SHVTXLVD ORFDO xH UHDOL]DGD FRP YxDULDV VROX}FaRHV LQLFLDLV$V PHWDKHXUxuVWLFDV >,. ,EU@ FRQMXJDP GRLV LQJUHGLHQWHV IXQGDPHQWDLV D ERD UHVSRVWDGDV KHXUxuVWLFDV D SUREOHPDV GH GLIxuFLO UHVROX}FaDR H D LQVSLUD}FaDR QRXWURV PxHWRGRV FRP RE MHFWLYRVVHPHOKDQWHV HPERUD HP FRQWH[WRV PXLWR GLIHUHQWHV 6aDR H[HPSORV RV $OJRULWPRV *HQxHWLFRVEDVHDGRV QR FRQFHLWR GH VHOHF}FaDR QDWXUDO H QD JHQxHWLFD D 3HVTXLVD 7DEX >*OR *OR):@  EDVHDGD QR IXQFLRQDPHQWR GD PHPxRULD RX GD IRUPD FRPR VH DVVLPLOD R FRQKHFLPHQWR6LVWHPDV )RUPLJXHLURV >&'0 @  EDVHDGRV QD RUJDQL]D}FaDR GH XP IRUPLJXHLUR DV 5HGHV1HXURQDLV EDVHDGDV QR IXQFLRQDPHQWR GR FxHUHEUR H SRU xXOWLPR R 0xHWRGR GH 6LPXOD}FaDR GD7AHPSHUD EDVHDGR QD WAHPSHUD H QD IRUPD}FaDR GH FULVWDLV IHQxRPHQRV EHP HVWXGDGRV QD )xuVLFDGD 0DWxHULD &RQGHQVDGD
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2V $OJRULWPRV *HQxHWLFRV VaDR PHWDKHXUxuVWLFDV EDVHDGDV QRV SURFHVVRV GH VHOHF}FaDR QDWXUDO H QD*HQxHWLFD 5HVXOWDP GH WxHFQLFDV GH VLPXOD}FaDR GH SURFHVVRV GH VLVWHPDV QDWXUDLV QHFHVVxDULRVwD HYROX}FaDR VHJXQGR DV LGHLDV GH &KDUOHV 'DUZLQ GH VREUHYLYAHQFLD H DGDSWD}FaDR)RUDP SURSRVWRV QRV DQRV VHVVHQWD H VHWHQWD SRU +ROODQG >+RO@ FRP R RE MHFWLYR GHFRQVWUXLU XP PRGHOR ULJRVRUR EDVHDGR QR SURFHVVR GH VHOHF}FaDR QDWXUDO GDV HVSxHFLHV H QD VXDHYROX}FaDR 1D QDWXUH]D FDGD HVSxHFLH SUHFLVD GH VH DGDSWDU D XP DPELHQWH FRPSOH[R H VHPSUHHP PXWD}FaDR SRU IRUPD D PD[LPL]DU D VXD FDSDFLGDGH GH VREUHYLYAHQFLD 2 FRQKHFLPHQWR
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GHVWDV HVSxHFLHV xH WUDQVPLWLGR GH JHUD}FaDR HP JHUD}FaDR DWUDYxHV GH LQIRUPD}FaDR TXH xH UHJLVWDGDQRV FURPRVVRPDV
2 PRGHOR GH +ROODQG VLPXOD R DOJRULWPR JHQxHWLFR GD VHJXLQWH IRUPD R SULPHLUR SDVVR xH DUHSUHVHQWD}FaDR GDV VROX}FaRHV DGPLVVxuYHLV HP WHUPRV GH XPD FDGHLD GH FDUDFWHUHV FURPRVVRPDVFRQVWLWXxuGR SRU XP DOIDEHWR FXMRV HOHPHQWRV TXH R FRPSaRHP VaDR HP *HQxHWLFD FKDPDGRVJHQ HV (P FDGD JHUD}FaDR R DMXVWDPHQWR GH FDGD FURPRVVRPD wD SRSXOD}FaDR xH PHGLGR RV QRYRVFURPRVVRPDV VaDR REWLGRV SRU UHS URG X }FaD R P X WD }FaD R RX FUX ]D P HQ WR   WUDQVSRUWDQGR GHVWDIRUPD D FDUJD JHQ xHWLFD GDV VROX}FaRHV TXH OKH GHUDP RULJHP 2V FURPRVVRPDV VaDR YXOJDUPHQWHUHSUHVHQWDGRV SRU XP DOIDEHWR ELQxDULR IJ  GHVWD IRUPD
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GaDR RULJHP SRU XP SURFHVVR GH UHSURGX}FaDR D GXDV QRYDV VROX}FaRHV $V VROX}FaRHV RULJLQDLV VaDRGLYLGLGDV DWUDYxHV GD HVFROKD GH XP SRQWR GH FUX]DPHQWR TXH VHSDUD R FURPRVVRPD HP GRLVH DV GXDV QRYDV VROX}FaRHV VaDR REWLGDV SHOD FRODJHP GD SULPHLUD SDUWH GR FURPRVVRPD FRP DxXOWLPD GR RXWUR FURPRVVRPD 2XWUD IRUPD GH REWHU XPD QRYD VROX}FaDR xH SRU PXWD}FaDR TXH VHSURFHVVD SHOD VXEVWLWXL}FaDR GH XP JHQ H 
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$ DYDOLD}FaDR GH XPD VROX}FaDR xH IHLWD FRP EDVH QR DPELHQWH RQGH VH LQVHUH H xH UHSUHVHQWDGDDWUDYxHV GH XPD IXQ}FaDR RE MHFWLYR 3UHWHQGHVH HQFRQWUDU R PHOKRU FURPRVVRPD DTXHOH FXMDDGHTXD}FaDR DR PHLR VHMD D PHOKRU
'D H[WHQVD OLVWD GH ELEOLRJUDqD VREUH HVWH DVVXQWR GHVWDFDPVH RV WUDEDOKRV GH +ROODQG>+RO@ H 'DYLG *ROGEHUJ >*RO *07@ 
1R WUDEDOKR GH (PLOH $DUWV >($9+@ xH IHLWD XPD JHQHUDOL]D}FaDR H XPD XQLqFD}FaDR WHxRULFDGRV $OJRULWPRV *HQxHWLFRV FRP D 7AHPSHUD 6LPXODGD SRU IRUPD D FULDU XP PxHWRGR DEVWUDFWRGH WDO IRUPD TXH TXDOTXHU XPD GDV PHWDKHXUxuVWLFDV SDVVD D VHU XP FDVR SDUWLFXODU
1R HQWDQWR XP JHQ H QaDR xH XP RE MHFWR xH XP ?SDFRWH GH LQIRUPD}FaDR  H xH SDUWLQGR GHVWDLGHLD TXH +LOORL >.DU@ UHYAH D WUDQVPLVVaDR JHQxHWLFD wD OX] GD 7HRULD GH ,QIRUPD}FaDR 6HULDGHVWH PRGR LQHYLWxDYHO TXH R FRQFHLWR GH (QWURSLD IRVVH FKDPDGR D HVWD GLVFXVVaDR
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$ LGHLD GH FRQVWUXLU XP PRGHOR SDUD RV $OJRULWPRV *HQxHWLFRV WHP RULJLQDGR XPD JUDQGHTXDQWLGDGH GH WUDEDOKRV 6DOLHQWHVH R JUXSR GR *0' ^ *HUPDQ 1DWLRQDO 5HVHDUFK &HQWHUIRU ,QIRUPDWLRQ 7HFKQRORJ\ RQGH R WUDEDOKR WHP VLGR RULHQWDGR SDUD TXH R PRGHOR VHMDFRQVWUXxuGR FRP EDVH HP FRQFHLWRV )xuVLFRV
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$V 5HGHV 1HXURQDLV RX DV 5HGHV 1HXURQDLV $UWLqFDLV VaDR PRGHORV PDWHPxDWLFRV LQVSLUDGRVQD FRQH[aDR H QR IXQFLRQDPHQWR GRV QHXUxRQLRV $ UHGH xH PRGHODGD SRU XP JUDIR HP TXH RVFHQWURV GHFLVRUHV FRUUHVSRQGHP DRV YxHUWLFHV H D OLJD}FaDR HQWUH HVWHV VaDR RV DUFRV 2V FRQFHLWRVExDVLFRV GDV 5HGHV 1HXURQDLV VaDR EDVHDGRV SRU XP ODGR QD WRSRORJLD GRV YxHUWLFHV H GDVFRQH[aRHV HQWUH HOHV H SRU RXWUR QDV IXQ}FaRHV GH WUDQVIHUAHQFLD UHODFLRQDGDV FRP DV HQWUDGDVH VDxuGDV GD LQIRUPD}FaDR GH FDGD YxHUWLFH 8P YxHUWLFH UHFHEH GDGRV GH HQWUDGD H[HFXWD XPFRQMXQWR GH RSHUD}FaRHV H GHYROYH HVWHV UHVXOWDGRV wD UHGH 2 LQWHUHVVH UHFHQWH QHVWHV PxHWRGRVGHYHVH VREUHWXGR DR WUDEDOKR GH +RSqHOG >+7@ HVWLPXODGR SHORV ERQV UHVXOWDGRV HP SUREOHPDV GH GLIHUHQWHV xDUHDV >)%@  FRPR SRU H[HPSOR R UHFRQKHFLPHQWR GH SDGUaRHV (VWDVUHGHV HVWaDR LQWHJUDGDV QXPD xDUHD PDLRU FKDPDGD &RPSXWD}FaDR 1HXURQDO TXH HVWXGD PRGHORVFRPSXWDFLRQDLV LQVSLUDGRV QR FxHUHEUR KXPDQR 3UHVHQWHPHQWH D &RPSXWD}FaDR 1HXURQDO DWUDLPXLWRV HVWXGLRVRV GH GLYHUVDV xDUHDV HP SDUWLFXODU GD ,QWHOLJAHQFLD $UWLqFLDO FRP R REMHFWLYRGH VLPXODU GH XPD IRUPD FDGD YH] PDLV HqFD] R IXQFLRQDPHQWR GR FxHUHEUR XVDQGR WxHFQLFDVGH FRPSXWD}FaDR SDUDOHOD PDVVLYD$V 5HGHV 1HXURQDLV SRGHP VHU WUHLQ D G D V QR VHQWLGR HP TXH xH SRVVxuYHO UHFRQKHFHU HYHQWRVGH GLIHUHQWHV FODVVHV XVDQGR D OJR ULWP R V G H D S UHQ G L]D JHP DMXVWDQGR GHVWH PRGR DV HQWUDGDVGH FDGD YxHUWLFH SRU IRUPD D PD[LPL]DU R VHX GHVHPSHQKR 2 SURFHVVR GH RSWLPL]D}FaDR QHVWDVUHGHV xH YLVWR FRPR XPD DQDORJLD FRP D PLQLPL]D}FaDR GR SRWHQFLDO IxuVLFR UHSUHVHQWDGR FRPRXPD IXQ}FaDR GH HQHUJLD (VWDV UHGHV SRGHP VHU XVDGDV HP GLYHUVDV xDUHDV TXH YaDR GHVGH D2SWLPL]D}FaDR &RPELQDWxRULD >3RW@  DWxH DR UHFRQKHFLPHQWR GH SDGUaRHV SDVVDQGR SRU VLVWHPDVGH DSUHQGL]DJHP
$V 0xDTXLQDV GH %ROW]PDQQ SRGHP VHU YLVWDV FRPR XPD JHQHUDOL]D}FaDR GR PRGHOR GH +RSqHOG FXMD GLIHUHQ}FD UHVLGH QD LPSOHPHQWD}FaDR GH UHVWUL}FaRHV FRPR OLJD}FaRHV GH UHGHV HVWRFxDVWLFDV&RPR QR PRGHOR DQWHULRU DV XQLGDGHV GDV 0xDTXLQDV GH %ROW]PDQQ WRPDP YDORUHV ELQxDULRVR HVWDGR GH FDGD YxHUWLFH xH ?VLP RX ?QaDR H DV FRQH[aRHV VaDR ELGLUHFFLRQDLV (VWDV PxDTXLQDV
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XVDP XP PHFDQLVPR GH WUDQVL}FaDR GH HVWDGR HVWRFxDVWLFR HQTXDQWR DV 5HGHV 1HXURQDLV XVDPPHFDQLVPRV GHWHUPLQLVWDV 6HJXQGR (PLOH $DUWV >$.@ H[LVWHP WUAHV UD]aRHV IXQGDPHQWDLV SDUD HVWXGDU R PRGHOR GDV 0xDTXLQDV GH %ROW]PDQQ XPD JHQHUDOL]D}FaDR TXH SHUPLWH DDSOLFD}FaDR HP WRGRV RV FDPSRV GD &RPSXWD}FaDR 1HXURQDO D VLPSOLFLGDGH TXH SHUPLWH XPDIxDFLO LPSOHPHQWD}FaDR H xH VXSRUWDGD SRU XP ULJRURVR IRUPDOLVPR PDWHPxDWLFR TXH GxD XPD ERDGHVFUL}FaDR GDV SURSULHGDGHV GD FRQYHUJAHQFLD GD UHGH H SHUPLWH D FRQVWUX}FaDR GH DOJRULWPRV GHDSUHQGL]DJHP VLPSOHV H SUHFLVRV 2 PRGHOR PDWHPxDWLFR GDV PxDTXLQDV GH %ROW]PDQQ WHPGXDV FDUDFWHUxuVWLFDV IXQGDPHQWDLV $ SULPHLUD xH TXH SRGHP VHU FRQVLGHUDGDV FRPR XP PRGHOR SDUD D LPSOHPHQWD}FaDR SDUDOHOD GD 6LPXOD}FaDR GD 7AHPSHUD $ VHJXQGD xH D LQWURGX}FaDRGR UHIHULGR DOJRULWPR QR GRPxuQLR GD FRPSXWD}FaDR QHXURQDO SHUPLWLQGR D FRQVWUX}FaDR GH DOJRULWPRV GH DSUHQGL]DJHP XVDQGR FRQFHLWRV PXLWR VLPSOHV H SURSULHGDGHV PXLWR LQWHUHVVDQWHV2 SDUDOHOLVPR xH XPD FDUDFWHUxuVWLFD IXQGDPHQWDO GRV QHXURPRGHORV 1HVWHV R GHVHPSHQKR GRV GHFLVRUHV LVRODGRV QHXUaRHV xH IRUPDO H H[SOLFLWDPHQWH GHqQLGR SHOR PHFDQLVPR GHFRRSHUD}FaDRFRPSHWL}FaDR TXH HVWxD LQVHULGR QD SUxRSULD HVWUXWXUD GD UHGH 2 H[WHQVR WUDEDOKRGH )LHVOHU >)%@ DSUHVHQWD XPD SDQRUADPLFD PXLWR LQWHUHVVDQWH VREUH HVWD PHWDKHXUxuVWLFD
3RU xXOWLPR D 7AHPSHUD 6LPXODGD D PDLV SURPLVVRUD PHWDKHXUxuVWLFD WHP RULJHP QD DQDORJLD FRP R SURFHVVR IxuVLFR GD 7AHPSHUD 1R LQxuFLR GRV DQRV RLWHQWD .LUNSDWULFN *HODWW H 9HFFKLLQWURGX]LUDP H DGDSWDUDP FRQFHLWRV GD )xuVLFD wD 2SWLPL]D}FaDR &RPELQDWxRULD REWHQGR GHVWDIRUPD D 7AHPSHUD 6LPXODGD
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,PDJLQHVH XP VXEVWADQFLD FULVWDOLQD TXH xH DTXHFLGD DWxH DR SRQWR GH IXVaDR 2 TXH DFRQWHFH wDPHGLGD TXH YDL VHQGR JUDGXDOPHQWH DUUHIHFLGD" $ VXEVWADQFLD PDQWxHPVH OxuTXLGD IRUPD XPFULVWDO FRP PXLWRV GHIHLWRV RX XP FULVWDO SHUIHLWR" (VWD xH XPD GDV TXHVWaRHV IXQGDPHQWDLVGD 0HFADQLFD (VWDWxuVWLFD >5HL@  (VWH SURFHVVR RQGH D WHPSHUDWXUD RFXSD XP OXJDU GHGHVWDTXH xH FRQKHFLGR FRPR 7AHPSHUD 0XLWR VXFLQWDPHQWH D 7AHPSHUD GH XP VxROLGR FRQVLVWHQD GLPLQXL}FaDR GD HQHUJLD LQWHUQD GDV SDUWxuFXODV TXH R FRQVWLWXHP SRU RXWUDV SDODYUDV DVSDUWxuFXODV YaDR RFXSDQGR GLIHUHQWHV SRVL}FaRHV SRU IRUPD D PLQLPL]DU D HQHUJLD x( XP SURFHVVRPXLWR DQWLJR EHP FRQKHFLGR GRV KRPHQV TXH WUDEDOKDP R IHUUR 'H XPD IRUPD HPSxuULFDROKDQGR DSHQDV DV GLIHUHQWHV FRUHV GR IHUUR HP DUUHIHFLPHQWR WHP SHUD YD P Q R REWHQGR GHVWDIRUPD XP PDWHULDO PXLWR PDLV UHVLVWHQWH ^ R D}FR
1XPD SULPHLUD IDVH R VxROLGR xH VXEPHWLGR D XPD WHPSHUDWXUD VXqFLHQWHPHQWH HOHYDGDSRU IRUPD D TXH R VHX SRQWR GH IXVaDR VHMD DWLQJLGR (VWD WHPSHUDWXUD LQLFLDO xH FKDPDGDWHP SHUD WX UD G H IX VaD R H xH XP YDORU FDUDFWHUxuVWLFR GH FDGD VxROLGR 1XPD VHJXQGD IDVH R VxROLGRxH GHL[DGR D HVVH QxuYHO GXUDQWH XP ORQJR SHUxuRGR GH WHPSR GH PRGR D TXH RV xDWRPRV RFXSHPGHWHUPLQDGDV SRVL}FaRHV H R HTX LOxuEULR WxHUP LFR VHMD DWLQJLGR &RQWURODQGR GH IRUPD DGHTXDGD DWHPSHUDWXUD R VxROLGR DUUHIHFH H D FDGD QxuYHO GH WHPSHUDWXUD R HTXLOxuEULR xH REWLGR &RQVRDQWHR FRQWUROR TXH VH H[HUFH VREUH D GHVFLGD GD WHPSHUDWXUD R UHVXOWDGR qQDO SRGH VHU XPFULVWD O FRP RV xDWRPRV GLVSRVWRV VHJXQGR XPD UHGH FULVWDOLQD WHxRULFD VH R DUUHIHFLPHQWR IRLFXLGDGRVR XPD HVWUXWXUD DPRUID VHP TXDOTXHU RUGHP FULVWDOLQD SURYRFDGD QHFHVVDULDPHQWHSRU XP DUUHIHFLPHQWR UxDSLGR RX D QaDR REWHQ}FaDR GR HTXLOxuEULR D FDGD QxuYHO GH WHPSHUDWXUD
4XDQGR RV xDWRPRV VH HQFRQWUDP GLVSRVWRV VHJXQGR XPD UHGH FULVWDOLQD ^ D FRQqJXUD}FaDR
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FULVWDOLQD ^ D HQHUJLD LQWHUQD xH PxuQLPD 'L]VH HQWaDR TXH R VLVWHPD GH SDUWxuFXODV DWLQJLX RVHX HVWD G R HOHP HQ WD U
1R SURFHVVR GD 7AHPSHUD H[LVWHP GXDV GHFLVaRHV IXQGDPHQWDLV XPD YH] TXH FRQGLFLRQDPR VHX GHVHPSHQKR $ SULPHLUD SUHQGHVH FRP D IRUPD FRPR R DUUHIHFLPHQWR VH SURFHVVD $VHJXQGD GL] UHVSHLWR DR WHPSR GH SHUPDQAHQFLD HP FDGD QxuYHO GH WHPSHUDWXUD (VWH WHPSR xHR QHFHVVxDULR SDUD TXH DV SDUWxuFXODV FRQVWLWXLQWHV GR VxROLGR DWLQMDP R HTXLOxuEULR WxHUPLFR &RPHVWH SURFHVVR SUHWHQGHVH DSHQDV PLQLPL]DU D HQHUJLD LQWHUQD GH XP FRQMXQWR GH xDWRPRVOHYDQGRRV DR VHX HVWDGR HOHPHQWDU
  ' D ) xuVLF D wD 2 S WLP L] D }F aD R & R P E LQ D WxR U LD
(P  1LFKRODV 0HWURSROLV >0557@  GR /RV $ODPRV 6FLHQWLqF /DERUDWRU\ VLPXORX DREWHQ}FaDR GR HTXLOxuEULR WxHUPLFR 3DUD LVVR HOH FULRX XP DOJRULWPR TXH qFRX FRQKHFLGR FRPRDOJRULWPR GH 0HWURSROLV H LPSOHPHQWRXR XVDQGR RV PHLRV GH FxDOFXOR GD xHSRFD &RP HOH xHSRVVxuYHO REVHUYDU RV GLIHUHQWHV HVWDGRV SRU TXH SDVVD R FRQMXQWR GH xDWRPRV DWxH DWLQJLU R HVWDGRGH HTXLOxuEULR D XP GDGR YDORU GH WHPSHUDWXUD $ DOWDV WHPSHUDWXUDV SHUWR GD WHPSHUDWXUDGH IXVaDR RV DWxRPRV WAHP XP JUDX GH OLEHUGDGH PXLWR JUDQGH SRGHP GHVORFDUVH OLYUHPHQWHH RFXSDU WRGDV DV SRVL}FaRHV DWxRPLFDV SRVVxuYHLV w$ PHGLGD TXH D WHPSHUDWXUD YDL GHVFHQGR RJUDX GH OLEHUGDGH GLPLQXL H QR qQDO RV xDWRPRV YaDRVH FRQVROLGDU QXPD UHGH FULVWDOLQD WHxRULFDFRUUHVSRQGHQWH DR HVWDGR HOHPHQWDU RX QXP RXWUR HVWDGR GH HQHUJLD LQWHUQD SUxR[LPR
1R LQxuFLR GRV DQRV RLWHQWD 6FRWW .LUNSDWULFK H RV VHXV FRODERUDGRUHV & ' *HODWW H 0 39HFKL >.*9@  GRV ODERUDWxRULRV GD ,%0 DSHUFHEHUDPVH GH TXH R SURFHVVR GD 7AHPSHUD HUDPXLWR VHPHOKDQWH QRV VHXV REMHFWLYRV wD UHVROX}FaDR GH XP SUREOHPD GH RSWLPL]D}FaDR FRPELQDWxRULD 3UHWHQGLDVH HQFRQWUDU XPD HVWUDWxHJLD SDUD D UHVROX}FaDR GH SUREOHPDV GH RSWLPL]D}FaDRFRQVLGHUDGRV GLIxuFHLV QRPHDGDPHQWH SDUD RV TXDLV DLQGD QaDR IRL HQFRQWUDGR XP DOJRULWPRSROLQRPLDO 8QV DQRV GHSRLV &HUQ\ >&HU@  GH XPD IRUPD WRWDOPHQWH LQGHSHQGHQWH FKHJDwD PHVPD FRQFOXVaDR qFDQGR GHVWD IRUPD OLJDGR wD LQWURGX}FaDR GRV FRQFHLWRV IXQGDPHQWDLV GD7AHPSHUD 6LPXODGD QD 2SWLPL]D}FaDR &RPELQDWxRULD
(VWHV FRQFHLWRV HVWDEHOHFHP XPD IRUWH DQDORJLD HQWUH R SURFHVVR IxuVLFR GD 7AHPSHUD GHVxROLGRV H D UHVROX}FaDR GH SUREOHPDV GH 2SWLPL]D}FaDR &RPELQDWxRULD GH GLIxuFLO UHVROX}FaDR 1DVFHDVVLP XPD HVWUDWxHJLD HVWRFxDVWLFD FRP R RE MHFWLYR GH REWHU ERDV VROX}FaRHV HP SUREOHPDV GDVFODVVH 13
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6XEVWLWXLQGR RV xDWRPRV SRU XP FRQMXQWR GH VROX}FaRHV GH XP SUREOHPD GH 2SWLPL]D}FaDR&RPELQDWxRULD SRU H[HPSOR XP FRQMXQWR GH VROX}FaRHV DGPLVVxuYHLV SDUD R 3UREOHPD GR &DL[HLUR9LDMDQWH H LQWHUSUHWDQGR D WHPSHUDWXUD FRPR XP SDUADPHWUR GH FRQWUROR WHPVH D 7AHPSHUD6LPXODGD
7UDGX]LQGR QXPD SVHXGROLQJXDJHP R PxHWRGR GD 7AHPSHUD 6LPXODGD DSUHVHQWD RV VHJXLQWHVSDVVRV
6ROX}FaDR LQLFLDO V L7HPSHUDWXUD LQLFLDO 7UHSHWLUUHSHWLUJHUDU VROX}FaDR V M YL]LQKD GH V LVH s  I V M  b I V L  HQWaDR V L  V MVHQaDR V L  V M FRP SUREDELOLGDGH H[Sb s  7 DWxH DR HTXLOxuEULR7  1RYR7 DWxH VDWLVID]HU FULWxHULR GH SDUDJHP
$ IRUPD FRPR DV VROX}FaRHV VH FRPSRUWDP xH VHPHOKDQWH DR SURFHVVR IxuVLFR $ WHP SHUD WX UD V HOHYDGDV R HVSD}FR GH VROX}FaRHV xH SHUFRUULGR QXPD PDLRU DPSOLWXGH w$ PHGLGD TXH HVWHSDUADPHWUR YDL VHQGR PHQRU R HVSD}FR GH VROX}FaRHV SDVVD D VHU SHVTXLVDGR HP YL]LQKDQ}FDV GDVVROX}FaRHV GH PHQRU FXVWR 3UHWHQGHVH QR qQDO REWHU XPD VROX}FaDR PxuQLQD JOREDO RX FDVRQaDR VHMD SRVVxuYHO DYHULJXDU D JOREDOLGDGH XPD VROX}FaDR GH ERD TXDOLGDGH
$ DSOLFD}FaDR GHVWH PxHWRGR H[LJH DOJXPDV GHqQL}FaRHV TXH VH GLYLGHP HP GRLV JUXSRV 2SULPHLUR JUXSR GL] UHVSHLWR wD HVSHFLqFLGDGH GR SUREOHPD XPD FRUUHFWD GHVFUL}FaDR GR HVSD}FRGH VROX}FaRHV 6  XP PHFDQLVPR GH WUDQVL}FaDR DGHTXDGR H D GHqQL}FaDR GD IXQ}FaDR FXVWR 2 VHJXQGRJUXSR GH GHqQL}FaRHV xH FRQVWLWXxuGR SHORV SDUADPHWURV TXH GHqQHP XP DOJRULWPR FRPR VHMDPD WHPSHUDWXUD LQLFLDO 7  D IRUPD GH FRQWURODU D GHVFLGD D FDUDFWHUL]D}FaDR GR HTXLOxuEULR H RFULWxHULR GH SDUDJHP
'HVWH xXOWLPR FRQMXQWR GH GHqQL}FaRHV UHVXOWDP YxDULRV DOJRULWPRV SDUD R PHVPR PxHWRGR TXHVH GLVWLQJXHP SHOD IRUPD FRPR VH FRQFUHWL]DP HVVHV SDUADPHWURV (VWH FRQMXQWR GH GHqQL}FaRHV
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xH GHVLJQDGR SRU ?HVWUDWxHJLD GH DUUHIHFLPHQWR  UHDO}FDQGR GHVWD IRUPD D LPSRUWADQFLD TXHD WHPSHUDWXUD WHP HP WRGR R SURFHVVR w$ HVWUDWxHJLD GH DUUHIHFLPHQWR SRGHP VHU DLQGDLPSRVWDV FRQGL}FaRHV FRPR VH YHUxD QR &DSxuWXOR  GHVWH WUDEDOKR WDLV FRPR D DGDSWDELOLGDGHH D JHUD}FaDR DXWRPxDWLFD HP WHPSR UHDO
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$ 7AHPSHUD xH R SURFHVVR IxuVLFR TXH FRQGX] XP VxROLGR D XP HVWDGR GH HQHUJLD PxuQLPD $WHPSHUDWXUD xH HOHYDGD H DV SDUWxuFXODV TXH R FRPSARHP PRYHPVH OLYUHPHQWH wD PHGLGD TXHxH DUUHIHFLGR D PRELOLGDGH xH UHVWULQJLGD H XP HVWDGR GH HQHUJLD PxuQLPR xH DWLQJLGR 1D H[HFX}FaDR SHUIHLWD GHVWH SURFHVVR D IRUPD FULVWDOLQD xH DWLQJLGD RX VHMD R HVWDGR HOHPHQWDU xHHQFRQWUDGR 2 SURFHVVR HVWXGDGR QD )xuVLFD GD 0DWxHULD &RQGHQVDGD xH UHJXODGR SRU GXDVIDVHV IXQGDPHQWDLV
^ HOHYDU D WHPSHUDWXUD DWxH TXH R VxROLGR DWLQMD R VHX SRQWR GH IXVaDR
^ GHVFHU D WHPSHUDWXUD FRQWURODGDPHQWH SRU IRUPD D TXH DV SDUWxuFXODV GR VxROLGR VHFRQVROLGHP QXP HVWDGR GH HQHUJLD PxuQLPD
&RPR IRL UHIHULGR QR LQxuFLR GHVWH FDSxuWXOR R SURFHVVR GD WAHPSHUD IRL PRGHODGR SRU0HWURSROLV >0557@ FRP D qQDOLGDGH GH VLPXODU D REWHQ}FaDR GR HTXLOxuEULR WxHUPLFR D XPDGDGD WHPSHUDWXUD 8PD VHTXAHQFLD GH HVWDGRV HYROXL GD VHJXLQWH IRUPD GDGR XP HVWDGR LFRP HQHUJLD ( L JHUDVH DWUDYxHV GH XP PHFDQLVPR GH SHUWXUED}FaDR TXH DFWXD VREUH R VLVWHPDDOWHUDQGR SRU H[HPSOR D SRVL}FaDR GH XPD SDUWxuFXOD  XP HVWDGR M FRP HQHUJLD ( M  6H DGLIHUHQ}FD GH HQHUJLD s  ( M b ( L xH PHQRU RX LJXDO D ]HUR HQWaDR R HVWDGR M xH DFHLWH FRPRHVWDGR FRUUHQWH &DVR FRQWUxDULR R HVWDGR M xH DFHLWH PHGLDQWH D DSOLFD}FaDR GH XP FULWxHULRHVWRFxDVWLFR GDGR SRU H[Sb s  . 7   
RQGH 7 xH D WHPSHUDWXUD H . xH D FRQVWDQWH GH %ROW]PDQQ  d b  HUJV GHJb  6H R VLVWHPD IRU DUUHIHFLGR GH XPD IRUPD DGHTXDGD R HTXLOxuEULR xH DOFDQ}FDGR D FDGD QxuYHO GDWHPSHUDWXUD $ VXD FDUDFWHUL]D}FaDR xH FRQVHJXLGD DWUDYxHV GD GLVWULEXL}FaDR GH *LEEV%ROW]PDQQDSUHVHQWDGD QR LQLFLR GHVWH VxHFXOR H DLQGD DQWHV GR GHVHQYROYLPHQWR GD 0HFADQLFD 4XADQWLFD1R OLYUR GH - :LOODUG *LEEV xH DSUHVHQWDGD SHOD SULPHLUD YH] D 'LVWULEXL}FaDR &DQxRQLFD RX'LVWULEXL}FaDR GH *LEEV%ROW]PDQQ FRPR XPD IXQ}FaDR GH HQHUJLD >*LE &DSxuWXOR ,9@  $
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LPSRUWADQFLD GHVWD GLVWULEXL}FaDR HVWxD EHP SDWHQWH QR SUHIxDFLR GH 0 %ULOORXLQ RQGH VH SRGHOHU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HVW ELHQ OD OH FD UD WwHUH G H FHWWH RHX YUH YxHULWD EOH WHVWD P HQ W VFLHQ WLq TX HG H * LEEV ( OOH R X YUH X Q H Q R X YHOOH xHSRTX H G D Q V OH GxHYHOR S S P HQ WV G HV WKxHR ULHVS K \ VLTX HV
$ YDULxDYHO DOHDWxRULD ; UHSUHVHQWD RV GLYHUVRV HVWDGRV GH XP VxROLGR D XPD GHWHUPLQDGD WHPSHUDWXUD $ SUREDELOLGDGH GR VxROLGR VH HQFRQWUDU QR HVWDGR L FRP HQHUJLD ( L wD WHPSHUDWXUD7  xH GDGD SRU 3 ;  L  H[Sb ( L . 7 =  RQGH =  ;M H[Sb ( M  . 7 xH D )XQ}FaDR GH 3DUWL}FaDR$ DQDORJLD GHVWH SURFHVVR FRP D 7AHPSHUD 6LPXODGD XVDGD QD UHVROX}FaDR GH SUREOHPDV GH2SWLPL]D}FaDR &RPELQDWxRULD xH HVWDEHOHFLGD GD VHJXLQWH IRUPD
^ DV VROX}FaRHV GXP SUREOHPD VaDR HTXLYDOHQWHV DRV HVWDGRV QXP VLVWHPD IxuVLFR
^ R FXVWR GH XPD VROX}FaDR xH HTXLYDOHQWH wD HQHUJLD GH XP HVWDGR
&RPR QR SURFHVVR IxuVLFR GD 7AHPSHUD D WHPSHUDWXUD FRQWUROD R GHVHQURODU GR DOJRULWPRRFXSDQGR GHVWD IRUPD XP OXJDU GH GHVWDTXH $ VHTXAHQFLD GDV WHPSHUDWXUDV I 7 Q J REHGHFH DXPD UHOD}FaDR GH RUGHP 7  ! 7  !  !  $ FDGD QxuYHO GH WHPSHUDWXUD xH H[HFXWDGR R DOJRULWPR GH 0HWURSROLV 2 FULWxHULR GH DFHLWD}FaDRxH GHqQLGR GD VHJXLQWH IRUPD GDGDV GXDV VROX}FaRHV V L H V M  9 V L FRP FXVWRV I V L H I V M  UHVSHFWLYDPHQWH D VROX}FaDR V M xH DFHLWH VH
3 V M DFHLWH    VH s  H[S ub s7 v VH s w  RQGH s  I V M  b I V L 8PD WUD Q VL}FaD R xH R UHVXOWDGR GD DSOLFD}FaDR VHTXHQFLDO GR PHFDQLVPR GH JHUD}FaDR H GR FULWxHULRGH DFHLWD}FaDR
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$ SULQFLSDO FDUDFWHUxuVWLFD GHVWH PxHWRGR xH D DFHLWD}FaDR GH VROX}FaRHV FXMR YDORU YDL FRQWUDR VHQWLGR GD RSWLPL]D}FaDR HP FXUVR H TXH WRUQD SRVVxuYHO VDLU GRV PXLWRV PxuQLQRV ORFDLV TXHDV IXQ}FaRHV SRVVXHP &RP YDORUHV GH 7 HOHYDGRV DV VROX}FaRHV GHVWH WLSR VaDR DFHLWHV HP PDLRUQxXPHUR QR HQWDQWR TXDQGR HVWH YDORU VH DSUR[LPD GH ]HUR QHQKXPD VROX}FaDR GHVWH WLSR xHDFHLWH
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(VWH PxHWRGR SRGH VHU HQWHQGLGR FRPR XPD JHQHUDOL]D}FaDR GR PxHWRGR GD SHVTXLVD ORFDOTXDQGR R YDORU GH 7 VH DSUR[LPD GH ]HUR
1D VHF}FaDR VHJXLQWH DSUHVHQWDPVH DV OLQKDV JHUDLV GH GXDV GHPRQVWUD}FaRHV GD FRQYHUJAHQFLDDVVLPSWxRWLFD GD 7AHPSHUD 6LPXODGD SDUD XP FRQMXQWR GH VROX}FaRHV xRSWLPDV XVDQGR FDGHLDVGH 0DUNRY H $XWxRPDWRV (VWRFxDVWLFRV $ WHUFHLUD GHPRQVWUD}FaDR GH FRQYHUJAHQFLD DVVLPSWxRWLFDGL] UHVSHLWR DR FXVWR GDV VROX}FaRHV 3URYDVH TXH TXDQGR D WHPSHUDWXUD VH DSUR[LPD GH ]HURxH JHUDGR XP QxXPHUR LQqQLWR GH WUDQVL}FaRHV R FXVWR GDV VROX}FaRHV VH DSUR[LPD GR FXVWR xRSWLPR
$ PRGHOD}FaDR ?FOxDVVLFD DSUHVHQWDGD SRU (PLOH $DUWV >/$@ WHP SRU EDVH D 7HRULD GRV3URFHVVRV (VWRFxDVWLFRV PDLV SURSULDPHQWH DV &DGHLDV GH 0DUNRY H WHP FRPR REMHFWLYR qQDOD SURYD GD FRQYHUJAHQFLD DVVLPSWxRWLFD GR UHIHULGR PxHWRGR
2V $XWxRPDWRV (VWRFxDVWLFRV SRGHP VHU XWLOL]DGRV FRPR XP PRGHOR GD 7AHPSHUD 6LPXODGD1D 7HRULD GRV $XWxRPDWRV (VWRFxDVWLFRV H[LVWH XP SUREOHPD FDUDFWHUxuVWLFR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 SRVWHULRUPHQWH xH IHLWD XPD LQWHUSUHWD}FaDR SUREDELOxuVWLFDQR FRQWH[WR GD 0HFADQLFD (VWDWxuVWLFD DWULEXxuGD D %ROW]PDQQ QR DQR GH  (P  3ODQNHVWDEHOHFH RXWUD UHOD}FaDR GH JUDQGH VXFHVVR HQWUH HVWH FRQFHLWR H D 7HRULD GDV 3UREDELOLGDGHVx( QR HQWDQWR FRP &ODXGH 6KDQQRQ TXH VH HVWDEHOHFHP DV EDVHV GD 7HRULD GD ,QIRUPD}FaDR1R FxHOHEUH WUDEDOKR >6KD@  HOH DSUHVHQWD D (QWURSLD FRPR XPD PHGLGD HVWDWxuVWLFD REHGHFHQGR D XP FRQMXQWR GH D[LRPDV TXH UHVXOWDP QXPD H[SUHVVaDR TXH VH SURYD VHU xXQLFD
+ <   b Q;L  S L ORJ S L  RQGH RV S L VaDR DV SUREDELOLGDGHV DVVRFLDGDV D XP TXDOTXHU DFRQWHFLPHQWR 3RVWHULRUPHQWHHP  ( 7 -D\QHV >-D\@ UHH[DPLQD R 0xHWRGR GD 0xD[LPD (QWURSLD H DSOLFDR D XPDJUDQGH YDULHGDGH GH SUREOHPDV1aDR qFDULD FRPSOHWD HVWD LQWURGX}FaDR VH QaDR VH q]HVVH DOXVaDR D GXDV REUDV ,Q IR UP D WLR Q7 K HR U\  GH 5REHUW $VK >$VK@  HP  H 6 FLHQ FH D Q G ,Q IR UP D WLR Q 7 K HR U\  GH %ULOORXLQ>%UL@  HP  6aDR REUDV GH UHIHUAHQFLD H FRQWULEXxuUDP GH IRUPD GHFLVLYD SDUD D HVWUXWXUD}FaDRGHVWH PRGHOR TXH VH TXHULD VLPSOHV H VXqFLHQWHPHQWH FRPSOHWR SDUD UHSURGX]LU D UHDOLGDGH2 WHUPR (QWURSLD DFWXDOPHQWH XVDGR HP PXLWRV GRPxuQLRV GD FLAHQFLD WHP RULJHP QD)xuVLFD FRP R VLJQLqFDGR GH GHJUDGD}FaDR GH HQHUJLD UHODFLRQD RV PRYLPHQWRV H FROLVaRHV GH
 & LWD G R S R U (  7  - D\ Q HV HP >- D\   @

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SDUWxuFXODV qFDQGR GHVWD IRUPD FRPR XPD QR}FaDR LQGLVVRFLDYHOPHQWH OLJDGD wD GHVRUGHP(QFRQWUDPVH UHIHUAHQFLDV D XP FRQFHLWR VLPLODU QRV WUDEDOKRV GH &DUQRW HPERUD QXP FRQWH[WR PXLWR SDUWLFXODU 'HVGH HQWaDR PXLWRV DXWRUHV WAHP WHQWDGR GHqQLU H HQWHQGHU R FRQFHLWRGH (QWURSLD
(P  %ROW]PDQQ H 0D[ZHOO XVDP D 7HRULD GDV 3UREDELOLGDGHV SDUD D DQDOLVDU VLVWHPDVIxuVLFRV GH PXLWDV SDUWxuFXODV (VWD LQWHUSUHWD}FaDR SUREDELOxuVWLFD FRQGX] R FRQFHLWR GH (QWURSLDDRV GRPxuQLRV GD 0HFADQLFD (VWDWxuVWLFD 1R HQWDQWR R WUDEDOKR GH &ODXGH 6KDQQRQ >6KD@PHUHFH XP GHVWDTXH PXLWR HVSHFLDO xH FRP HOH TXH R FRQFHLWR GH (QWURSLD WUDQVFHQGH D VXDLGHLD RULJLQDO $OJXQV DQRV DSxRV 6KDQQRQ R WHU DSUHVHQWDGR -D\QHV SURSaRH R 0xHWRGR GD0xD[LPD (QWURSLD GHVWLQDGR D UHVROYHU SUREOHPDV FDUDFWHUL]DGRV SRU LQIRUPD}FaDR LQVXqFLHQWH>-D\@  1HVWHV SUREOHPDV DSHQDV VH FRQKHFHP PHGLGDV PDFURVFxRSLFDV FRPR D PxHGLD RX DYDULADQFLD H DV SUREDELOLGDGHV xRSWLPDV VHUaDR DTXHODV TXH PD[LPL]DP D HQWURSLD
$ HQWURSLD WHP WRPDGR OXJDU GH GHVWDTXH HP GLYHUVRV FDPSRV GD FLAHQFLD $OJXPDVxDUHDV GD 0DWHPxDWLFD FRPR D 7HRULD GD &RGLqFD}FaDR RV 6LVWHPDV 'LQADPLFRV D /xRJLFD D7HRULD GH $OJRULWPRV H D ,QIHUAHQFLD (VWDWxuVWLFD H GH XPD IRUPD PDLV JHUDO D (FRQRPLD D%LRORJLD DV &LAHQFLDV 6RFLDLV H +XPDQDV VRXEHUDP DGDSWDU H LQWHUSUHWDU HVWH FRQFHLWR wDV VXDVQHFHVVLGDGHV
  ' R P xuQ LR V G H $ S OLF D }F aD R
(P  PRWLYDGR SHOR SUREOHPD GH WUDQVPLWLU XPD PHQVDJHP GH IRUPD HqFLHQWH DWUDYxHV GHXP FDQDO GH FRPXQLFD}FaDR 6KDQQRQ >6KD@ LQWURGX]LX XPD IRUPD SUREDELOxuVWLFD H UHYROXFLRQxDULD GH DQDOLVDU D FRPXQLFD}FaDR $ SDU GHVWD QRYD IRUPD GH YHU XP VLVWHPD GH FRPXQLFD}FaDRFULRX WRGR R HQYROYLPHQWR WHxRULFR GR FRQFHLWR GH HQWURSLD 1D 7HRULD GD ,QIRUPD}FaDR VaDRXVDGDV IHUUDPHQWDV PDWHPxDWLFDV FRPR D 7HRULD GDV 3UREDELOLGDGHV H D 7HRULD (UJxRGLFD SDUDDQDOLVDU RV GDGRV TXH YaDR HYROXLQGR QXP FDQDO GH FRPXQLFD}FaDR HVWDQGR QD RULJHP DRVVLVWHPDV GH FRPXQLFD}FaDR TXH VH GHVHQYROYHUDP QHVWHV xXOWLPRV DQRV PXLWR UDSLGDPHQWH ,JXDOGHVHQYROYLPHQWR WHYH D 7HRULD GD &RGLqFD}FaDR TXH XVDQGR IHUUDPHQWDV GD x$OJHEUD H GD 7HRULDGRV 1xXPHURV OHYRX wD FULD}FaDR GH FxRGLJRV H[WUHPDPHQWH HODERUDGRV $PEDV DV xDUHDV GHUDPUHVSRVWDV HqFD]HV DRV GHVDqRV TXH D PDVVLqFD}FaDR GR XVR GD ,QIRUPxDWLFD OKHV YHP FRORFDQGR
(P PHDGRV GRV DQRV FLQTXHQWD $QGUHL .ROPRJRURY DGDSWRX D QR}FaDR GH (QWURSLD GH6KDQQRQ wD WHRULD GH 6LVWHPDV 'LQADPLFRV H PRVWURX FRPR D (QWURSLD SRGH VHU XVDGD SDUD

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DQDOLVDU WDLV VLVWHPDV (P  5R\ $GOHU HW D O LQWURGX]LUDP R FRQFHLWR GH (QWURSLD7RSROxRJLFD $QRV PDLV WDUGH .ROPRJRURY FULRX XPD WHRULD GH &RPSOH[LGDGH GH 3UREOHPDVEDVHDGD QD (QWURSLD DR PHVPR WHPSR TXH 5D\ 6RORPRQRp >6RO@ GHVHQYROYH D QR}FaDR GH3UREDEOLGDGH $OJRUxuWPLFD H 0DUWLQ/RHI XVD LGHLDV VLPLODUHV SDUD GHVHQYROYHU D WHRULD GH$OHDWRULHGDGH $OJRUxuWPLFD
(P  /XGZLQJ %ROW]PDQQ H :LOODUG *LEEV LQWURGX]HP GLIHUHQWHV FRQFHLWRV GH (QWURSLD DPERV EDVHDGRV QD 7HRULD GDV 3UREDELOLGDGHV 1D ,QIHUAHQFLD (VWDWxuVWLFD D (QWURSLDWHYH FRPR SULQFLSDO LPSXOVLRQDGRU 5RQDOG )LVKHU HP  FXMR VLJQLqFDGR HVWxD PXLWRSUxR[LPD GD HQWURSLD GH 6KDQQRQ 1D GxHFDGD GH FLQTXHQWD (GZLQ -D\QHV SXEOLFD R DUWLJR ?,QIRUPDWLRQ 7KHRU\ DQG 6WDWLVWLFDO 0HFKDQLFV >-D\@  RQGH D 0HFADQLFD (VWDWxuVWLFDxH UHIRUPXODGD HP WHUPRV SUREDELOxuVWLFRV XVDQGR R 3ULQFxuSLR GD 0xD[LPD (QWURSLD >*1@ (VWD UHIRUPXOD}FaDR OHYD D XPD VLPSOLqFD}FaDR PDWHPxDWLFD GH DOJXQV SUREOHPDV GH 0HFADQLFD(VWDWxuVWLFD DWUDYxHV GD SRVVLELOLGDGH GH LQIHULU SURSULHGDGHV FRP EDVH HP LQIRUPD}FaDR LQFRPSOHWD 'HVGH HQWaDR -D\QHV GHVLOXGLGR FRP D SROxuWLFD GH SXEOLFD}FaDR GH DUWLJRV QDV SULQFLSDLVUHYLVWDV LQLFLD D HVFULWD GH XP H[WHQVR OLYUR DSHQDV FRP HGL}FaDR HOHFWUxRQLFD 1HVWD REUDGH UHIHUAHQFLD 3 UR ED ELOLW\ 7 K HR U\ 7 K H / RJLF R I 6 FLHQ FH >-D\@  D 7HRULD GH 3UREDELOLGDGHV%DHVLDQD xH WUDWDGD FRPR XPD FLAHQFLD GH LQIHUAHQFLD SODXVxuYHO $ LQWHUHVVDQWH UHOD}FaDR HQWUH6HTXAHQFLDV 7xuSLFDV H 0xD[LPD (QWURSLD DSDUHFH FRPR XPD YLD GH LQWURGX]LU R FRQFHLWR GH(QWURSLD XWLOL]DQGR DSHQDV SURSULHGDGHV GD 7HRULD GH 3UREDELOLGDGHV >%$5@ 
2V 6RFLxRORJRV WAHP DSOLFDGR R FRQFHLWR GH (QWURSLD GH YxDULDV IRUPDV GHVGH D LQWHUSUHWD}FaDRHVWDWxuVWLFD GH UHVXOWDGRV DWxH DR WUDWDPHQWR GD LQIRUPD}FaDR SRU YH]HV LQVXqFLHQWH H DIHFWDGDSRU UXxuGR TXH WAHP GH DQDOLVDU 2V %LxRORJRV FRPSUHHQGHP H XWLOL]DP WRGR R SRWHQFLDO GDVLGHLDV GH 6KDQQRQ (P WUDEDOKRV UHFHQWHV RV (FRORJLVWDV XVDP R FRQFHLWR GH (QWURSLD FRPRXPD PHGLGD GD ELRGLYHUVLGDGH 2V %LxRORJRV (YROXFLRQLVWDV FRQWLQXDP D GHVHQYROYHU D LGHLDGH WRPDU FRPR PRGHOR SDUD D HYROX}FaDR FHUWRV FRQFHLWRV XVDGRV HP 7HUPRGLQADPLFD 3UxR[LPRGHVWD DERUGDJHP HVWxD D TXDQWLqFD}FaDR KLHUxDUTXLFD GD RUJDQL]D}FaDR GH XP HFRVVLVWHPD XVDQGRD HQWURSLD FRPR PHGLGD >%: $\U@ 
1RV DQRV WULQWD -RKQ YRQ 1HXPDQQ LQWURGX] R R SHUD G R U G H HQ WUR S LD  GHqQLGR GH IRUPDDQxDORJD DR YDORU GH HQWURSLD HP 0HFADQLFD 4XADQWLFD 1RV QRVVRV GLDV RV )xuVLFRV WHQWDPJHQHUDOL]DU R RSHUDGRU GH HQWURSLD wDV DOJHEUDV QaDRFRPXWDWLYDV $SxRV -D\QHV WHU LQWURGX]LGRR 3ULQFxuSLR GD 0xD[LPD (QWURSLD GRLV FLHQWLVWDV /DUV 2QVDJHU H ,O\D 3ULJRJLQH JDODUGRDGRVFRP R SUxHPLR 1REHO GHVHQYROYHP D 7HRULD GD 0HFADQLFD (VWDWxuVWLFD HP 1aDR(TXLOxuEULR >6WU@ 

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0XLWDV GDV LGHLDV GD 7HRULD GR &DRV VaDR LQVSLUDGDV QR FRQFHLWR GH (QWURSLD TXH DR ORQJRGHVWHV DQRV WHP VLGR XPD xDUHD GH WUDEDOKR PXLWR IUXWXRVD WDQWR HP UHVXOWDGRV WHxRULFRV FRPRQDV VXDV DSOLFD}FaRHV D SUREOHPDV SUxDWLFRV >&DY@ $SxRV HVWD EUHYH SDVVDJHP SRU XP FRQMXQWR GH xDUHDV RQGH D (QWURSLD WHP VLGR DSOLFDGDUHJUHVVDVH wD 7HRULD GD ,QIRUPD}FaDR H DR FRQFHLWR LQFRQWRUQxDYHO TXH HOD HQFHUUD ^ R FRQFHLWRGH (QWURSLD
  7 H R U LD G D ,Q IR U P D }F aD R
1R DUWLJR HVFULWR SRU &ODXGH 6KDQQRQ >6KD 6:@ H UHIHULGR SRU YxDULRV DXWRUHV FRPRVHQGR R WH[WR EDVH GD 7HRULD GD ,QIRUPD}FaDR IDODVH VREUHWXGR GH 7HRULD GD &RPXQLFD}FaDR 2SUxRSULR DXWRU FODVVLqFDR FRPR ?D WHRULD JHUDO GD FRPXQLFD}FaDR (VFUHYHX 6KDQQRQ TXH R SUREOHPD IXQGDPHQWDO GD FRPXQLFD}FaDR xH D UHSURGX}FaDR H[DFWDRX DSUR[LPDGD GH XPD PHQVDJHP HQYLDGD DWUDYxHV GH XP VLVWHPD GH FRPXQLFD}FaDR (VWHVLVWHPD xH GHVFULWR PXLWR VXFLQWDPHQWH SRU XP JHUDGRU GH PHQVDJHQV XP FRGLqFDGRU H XPFDQDO DIHFWDGR GH UXxuGR GR RXWUR ODGR WHPRV XP GHVFRGLqFDGRU H R UHFHSWRU GD PHQVDJHP$V PHQVDJHQV QaDR SRGHP VHU GLVVRFLDGDV GD VXD SDUWH FRQFHSWXDO TXH DIHFWDGDV SHOR UXxuGRGR VLVWHPD WRUQDP D WDUHID GH DV GHVFRGLqFDU PXLWR FRPSOH[D $ PHQVDJHP TXH VH REWxHPxH QR IXQGR XPD HQWUH XP FRQMXQWR GH PHQVDJHQV SRVVxuYHLV $ 7HRULD GD ,QIRUPD}FaDR DSDUHFHQHVWH FRQWH[WR FRPR XPD IRUPD GH DYDOLDU R VXFHVVR GD FRPXQLFD}FaDR x( DVVLP XPD WHRULD HVWRFxDVWLFD FXMR REMHFWLYR SULQFLSDO xH R GH H[SOLFDU R TXH xH UHOHYDQWH QXP VLVWHPD GHFRPXQLFD}FaDR TXH VH SRGH LOXVWUDU FRP RV VHJXLQWHV GRLV SUREOHPDV
q R SUREOHPD GH DUPD]HQDPHQWR GH GDGRV 6KDQQRQ PRVWUD TXH VH SRGH FRPSDFWDU DLQIRUPD}FaDR UHPRYHQGR UHGXQGADQFLDV
q R SUREOHPD GD WUDQVPLVVaDR GH PHQVDJHQV DWUDYxHV GH XP FDQDO DIHFWDGR SHOR UXxuGR 'HLJXDO IRUPD 6KDQQRQ PRVWUD TXH xH SRVVxuYHO XVDQGR DSHQDV D UHGXQGADQFLD FRPEDWHUD GHJUDGD}FaDR GDV PHQVDJHQV VXMHLWDV D UXxuGR
'H XP SRQWR GH YLVWD SXUDPHQWH PDWHPxDWLFR D 7HRULD GD ,QIRUPD}FaDR xH DSUHVHQWDGDFRPR XP PRGHOR PDWHPxDWLFR UHSUHVHQWDWLYR GH XP VLVWHPD GH FRPXQLFD}FaDR TXH FRPSUHHQGHR HVWXGR GH XP WHRUHPD ^ R WHRUHPD IXQGDPHQWDO GD 7HRULD GD ,QIRUPD}FaDR (VWDEHOHFH HVWHWHRUHPD TXH VH SRGH WUDQVPLWLU LQIRUPD}FaDR DWUDYxHV GH XP FDQDO D XPD TXDOTXHU YHORFLGDGH

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PHQRU TXH D FDSDFLGDGH GR FDQDO FRP XPD SUREDELOLGDGH GH HUUR DUELWUDULDPHQWH SHTXHQD>$VK@  2 FRQFHLWR GH (QWURSLD >%$5@ DSDUHFH QHVWH FRQWH[WR OLJDGR wD QHFHVVLGDGH GHFRGLqFDU XPD PHQVDJHP SDUD VHU WUDQVPLWLGD DWUDYxHV GH XP FDQDO GH LQIRUPD}FaDR FRP D PHQRUSUREDELOLGDGH GH HUUR SRVVxuYHO $ (QWURSLD GDGD SRU  H GHqQLGD SRU 6KDQQRQ>6:@ GxDXPD UHVSRVWD SUxDWLFD wD IRUPD GH FRGLqFDU XPD PHQVDJHP SDUD VHU WUDQVPLWLGD &RP RFRQFHLWR GD (QWURSLD GHqQLGR GH XPD IRUPD D[LRPxDWLFD GD TXDO UHVXOWD XPD IxRUPXOD xXQLFDSDUD VXD PHGLGD VaDR DEHUWDV YxDULDV SRUWDV HP GLIHUHQWHV GRPxuQLRV GH LQYHVWLJD}FaDR
   2 7 H R UH P D G H 6 K D Q Q R Q
1R FHUQH GD 7HRULD GH ,QIRUPD}FaDR HQFRQWUDVH R SUREOHPD GH TXDQWLqFDU D HQWURSLD PXLWDVYH]HV WDPExHP FKDPDGD LQ FHUWH]D  6HQGR HVWD XPD PHGLGD DVVRFLDGD D DFRQWHFLPHQWRV HVWRFxDVWLFRV RV DUJXPHQWRV XVDGRV GHYHP VHU VHPHOKDQWHV DRV XVDGRV HP 7HRULD GDV 3UREDELOLGDGHV 'HVWH PRGR FULDVH XPD D[LRPxDWLFD GD TXDO UHVXOWD XPD PHGLGD GD HQWURSLDTXH VH SURYD VHU xXQLFD XVDQGR DSHQDV DUJXPHQWRV ExDVLFRV GD 7HRULD GDV 3UREDELOLGDGHV 1DOLWHUDWXUD FRQVXOWDGD D D[LRPxDWLFD xH GHqQLGD GH XPD IRUPD ULJRURVD QR OLYUR ,Q IR UP D WLR Q7 K HR U\ >$VK@ GH 5REHUW $VK HP  (P >%$@ VaDR IHLWRV PDLV DOJXQV FRPHQWxDULRV DHVWD D[LRPxDWLFD1DV OLQKDV VHJXLQWHV VaDR H[SRVWRV RV TXDWUR D[LRPDV GH XPD IRUPD PXLWR VXFLQWD
q $[LRPD  ^ $ HQWURSLD DXPHQWD SURSRUFLRQDOPHQWH DR DXPHQWR GDV SRVVLELOLGDGHV GHHVFROKD 1R FDVR GH DFRQWHFLPHQWRV HTXLSURYxDYHLV D HQWURSLD xH HVWULWDPHQWH PRQxRWRQDFUHVFHQWH FRP Q  +  Q  Q   I Q 
q $[LRPD  ^ 1XP DFRQWHFLPHQWR GHVFULWR SRU GXDV YDULxDYHLV DOHDWxRULDV ; FRP Q DFRQWHFLPHQWRV HTXLSURYxDYHLV H < FRP O DFRQWHFLPHQWRV HTXLSURYxDYHLV D H[SHULAHQFLD FRQMXQWDWHP Q d O DFRQWHFLPHQWRV H D HQWURSLD xH GDGD SRU I Q O 
6H R YDORU GH ; IRU FRQKHFLGR D HQWURSLD DVVRFLDGD D < QaDR xH DIHFWDGD XPD YH] TXH ;H < VaDR LQGHSHQGHQWHV $ HQWURSLD FRQMXQWD DVVRFLDGD wDV GXDV YDULxDYHLV ; H <  PHQRVD HQWURSLD REWLGD DWUDYxHV GR FRQKHFLPHQWR GD YDULxDYHO ;  FRQWLQXD D VHU D HQWURSLDDVVRFLDGD D <  'HVWH PRGR I Q O  I Q   I O

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q $[LRPD  ^ 2 FKDPDGR $ [LR P D G H * UX SR WUDGX] D VLWXD}FaDR JHUDO GH DFRQWHFLPHQWRV TXHQaDR VaDR HTXLSURYxDYHLV 2 HVSD}FR GH DFRQWHFLPHQWRV ; xH GLYLGLGR HP GRLV FRQMXQWRV $  I [  [  [ U J H %  I [ U   [ U   [ Q J  (P VHJXLGD GHqQHVH XP DFRQWHFLPHQWRGD VHJXLQWH IRUPD
^ VHOHFFLRQDVH XP GRV GRLV JUXSRV $ RX %  FRP SUREDELOLGDGHV S    S U  HS U    S Q   UHVSHFWLYDPHQWH^ HVFROKHVH XP TXDOTXHU YDORU [ L GR FRQMXQWR VHOHFFLRQDGR DQWHULRUPHQWH
6H R FRQMXQWR $ IRU R HVFROKLGR SRGHVH VHOHFFLRQDU XP YDORU [ L FRP SUREDELOLGDGHS L S    S U   LVWR xH D SUREDELOLGDGH FRQGLFLRQDGD GH HVFROKHU XP [ L GDGR TXHHVWH SHUWHQFH DR FRQMXQWR $  2 PHVPR UDFLRFxuQLR SRGH VHU IHLWR SDUD R JUXSR %  'HVWHPRGR R FRQMXQWR $ WHP SUREDELOLGDGH S M  3 UL  S LM  U SDUD FDGD [ M  'H LJXDOPRGR SDUD R FRQMXQWR % HP TXH M  U  Q 6HQGR < R UHVXOWDGR GHVWD H[SHULAHQFLD D SUREDELOLGDGH GH <  [  xH GDGD SRU
3 <  [    3 $ VHU HVFROKLGR H [  VHU VHOHFFLRQDGR 3 $ VHU HVFROKLGR 3 [  VHU VHOHFFLRQDGRM$ VHU HVFROKLGR  U;L  S L S 3 UL  S L  S  &RPR VH YHULqFD SDUD WRGRV [ L FRP L  Q  SRGHVH DqUPDU TXH ; H < WAHP DPHVPD GLVWULEXL}FaDR$ HQWURSLD GDV GXDV H[SHULAHQFLDV xH GDGD SRU
+ S  S Q   + S    S U S U    S Q   S    S U +  S 3 UL  S L ccc S U3 UL  S L   S U     S Q  +  S U 3 QL U   S L ccc S Q3 QL U   S L  U  Q b 
q $[LRPD  ^ )LQDOPHQWH SUHWHQGHVH TXH + S L VHMD XPD IXQ}FaDR FRQWxuQXD HP S L ,QWXLWLYDPHQWH HVSHUDVH TXH XPD SHTXHQD SHUWXUED}FaDR QDV SUREDELOLGDGHV FRUUHVSRQGDXPD SHTXHQD DOWHUD}FaDR QR YDORU GD HQWURSLD
&RP EDVH QHVWHV TXDWUR D[LRPDV HQXQFLDVH R 7HRUHPD GH 6KDQQRQ FXMD GHPRQVWUD}FaDRVH SRGH HQFRQWUDU QRV WH[WRV FLWDGRV QR LQxuFLR GHVWD VHF}FaDR

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7 H R U H P D   $ xX Q LFD IX Q }FaD R TX H VD WLVID ] R V D [LR P D V LQ G LFD G R V D Q WHULR UP HQ WH xH G D G D SR U
+ S  S Q   b & Q;L  S L ORJD S L R Q G H & xH X P Q xX P HUR D UELWUxD ULR SR VLWLYR H D ED VH G R ORJD ULWP R xH TX D OTX HU LQ WHLUR P D LR U G RTX H  
$ SULPHLUD SURSULHGDGH TXH GHFRUUH GHVWD H[SUHVVaDR xH TXH D HQWURSLD xH QaDR QHJDWLYD XPDYH] TXH b S L ORJ S L w   L  Q  $ SDUWLU GHVWH PRPHQWR VH QDGD IRU UHIHULGR D EDVHGR ORJDULWPR VHUxD Q HSHULD Q D ([LVWHP QR HQWDQWR RXWUDV SURSULHGDGHV TXH GHULYDP GD QHFHVVLGDGH GH XVDU DV SUREDELOLGDGHV FRQMXQWD H FRQGLFLRQDGD UHVXOWDQGR GHqQL}FaRHV GH HQWURSLD FRQMXQWD H FRQGLFLRQDGD
   ( Q WUR S LD & R Q MX Q WD H & R Q G LF LR Q D G D
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$R ORQJR GHVWH WUDEDOKR IRL SURSRVWD XPD DERUGDJHP RULJLQDO GD 7AHPSHUD 6LPXODGD ^ D7AHPSHUD FRQWURODGD SHOD (QWURSLD 3DUD HVWH PxHWRGR IRL FRQVWUXxuGR XP PRGHOR EDVHDGR QDDQxDOLVH HVWRFxDVWLFD GDV WUDQVL}FaRHV H GHOH SRGHP VHU GHGX]LGRV GLYHUVRV DOJRULWPRV 1R FDVRSUHVHQWH SUHWHQGHVH TXH SDUD FDGD FRQFUHWL]D}FaDR H[LVWD XP DOJRULWPR TXH UHVSHLWH DV VXDVFDUDFWHUxuVWLFDV LQWUxuQVHFDV 2 PxHWRGR TXH VH DSUHVHQWD WHP VXEMDFHQWH XP PRGHOR GR TXDOVH SRGHP GHGX]LU GLIHUHQWHV DOJRULWPRV SHOD UHDOL]D}FaDR GH XPD HVWUDWxHJLD GH DUUHIHFLPHQWRVLPSOHV H GLUHFWD (VWH PxHWRGR IRL WHVWDGR HP GLYHUVRV SUREOHPDV GHVGH IXQ}FaRHV WHVWH PDLVRX PHQRV FRPSOLFDGDV SDVVDQGR SHOR SUREOHPD GH PLQLPL]D}FaDR GD VRPD GRV HOHPHQWRV GHXP YHFWRU ELQxDULR DWxH DR FOxDVVLFR 3UREOHPD GR &DL[HLUR 9LDMDQWH
(P WRGRV HVWHV SUREOHPDV QaDR VH SUHWHQGHX HQFRQWUDU DOJRULWPRV FRPSHWLWLYRV FRP RXWURVH[LVWHQWHV PDV YHULqFDU R FRPSRUWDPHQWR GHVWD DERUGDJHP HP SUREOHPDV FRP GLIHUHQWHVJUDXV GH GLqFXOGDGH
2 H[HPSOR GH DOJRULWPR TXH DTXL VH DSUHVHQWD WHP XP HVTXHPD GH DUUHIHFLPHQWR DGDSWDGRD FDGD FRQFUHWL]D}FaDR JHUDGR HP WHPSR UHDO H WRWDOPHQWH DXWRPxDWLFR GHSHQGHQWH DSHQDVGR PRGHOR GD 7AHPSHUD FRQWURODGD SHOD (QWURSLD 3DUD R HIHLWR xH QHFHVVxDULR HQFRQWUDUXP FRQMXQWR GH HVWLPDGRUHV SDUD TXH FRQFHLWRV FRPR D (QWURSLD SRVVDP VHU HIHFWLYDPHQWHFDOFXODGRV QXPHULFDPHQWH

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$ HQWURSLD PxD[LPD UHIHUHQWH D WUDQVL}FaRHV DOHDWxRULDV GH XPD FRQFUHWL]D}FaDR HVWxD UHODFLRQDGDFRP D YDULADQFLD DPRVWUDO $QWHV GH H[HFXWDU R SUxRSULR DOJRULWPR xH FRQVWLWXxuGD XPD DPRVWUDFRP RV GLIHUHQWHV YDORUHV s  GDV WUDQVL}FaRHV DOHDWxRULDV &RPR VH UHIHULX DVVRFLRXVH D HVWHVYDORUHV XPD GLVWULEXL}FaDR WHxRULFD *DXVVLDQD GH PxHGLD QXOD x( FRP EDVH QHVWH SUHVVXSRVWRTXH VH HQFRQWUD XP HVWLPDGRU SDUD R GHVYLR D UDL] TXDGUDGD GD YDULADQFLD 6aDR HIHFWXDGDVWUDQVL}FaRHV DOHDWxRULDV DWxH TXH D PxHGLD VHMD SUxR[LPD GH ]HUR R TXH QHFHVVDULDPHQWH YDULDFRQVRDQWH D QDWXUH]D GH FDGD FRQFUHWL]D}FaDR&RPR VH REVHUYRX D HQWURSLD PxD[LPD xH GDGD SRU
+  ORJS ~  
6HQGR HVWLPDGD SRU A+  ORJS ~ Y   
RQGH R GHVYLR xH HVWLPDGR SHOD YDULADQFLD Y   3 PL  s LP  H XPD YH] TXH D PxHGLD xH QXOD HVWHYDORU xH VLPSOHVPHQWH XPD P xHG LD TX D G UD G D GD PDJQLWXGH GDV WUDQVL}FaRHV DOHDWxRULDV'XUDQWH D H[HFX}FaDR GR DOJRULWPR D HQWURSLD UHIHUHQWH wD YDULxDYHO DOHDWxRULD ;  FXMR VXSRUWHxH R FRQMXQWR d GDV WUDQVL}FaRHV SRVLWLYDV xH HVWLPDGD XVDQGR D VHJXLQWH H[SUHVVaDR
A+   b P;L  S L ORJ S L RQGH S L { H[Sb sL 7 A= xH XPD DSUR[LPD}FaDR GD SUREDELOLGDGH GH HIHFWXDU XPD WUDQVL}FaDR FRP YDORU sL &RPR R YDORUGH P xH PXLWR JUDQGH D IXQ}FaDR GH 3DUWL}FaDR SRGH VHU HVWLPDGD SRU
A=  P;L  H[Sb sL 7  { 7  6XEVWLWXLQGR HP  R YDORU GD IXQ}FaDR GH 3DUWL}FaDR REWxHPVH D H[SUHVVaDR SDUD D SUREDELOLGDGH S L  H[Sb sL 7 7 'HVWH PRGR XPD DSUR[LPD}FaDR SDUD R YDORU GD HQWURSLD xH FDOFXODGD SRU
A+   b P;L  H[Sb sL 7 7 ORJ H[Sb sL 7 7

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 b P;L  sL7 H[Sb sL 7 7  ORJ 7
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L 
H[S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7
{ d7  ORJ 7 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RQGH d  3 PL  sLP &RPR VH REVHUYRX D H[SUHVVaDR GD HQWURSLD PxD[LPD QR PRGHOR xH GDGD SRU +    ORJ 7 &RPSDUDQGR HVWH YDORU FRP R HVWLPDGRU REWLGR A+   D HQWURSLD VHUxD PxD[LPD TXDQGR d  7 
1RWHVH XPD YH] PDLV D UHOD}FaDR H[LVWHQWH HQWUH WRGRV HVWHV SDUADPHWURV H R YDORU GDWHPSHUDWXUD
&RP HVWH FRQMXQWR GH HVWLPDGRUHV xH SRVVxuYHO HVWDEHOHFHU YxDULRV HVTXHPDV GH DUUHIHFLPHQWRH GHVWD IRUPD FRQVWUXLU YxDULRV DOJRULWPRV EDVHDGRV QD 7AHPSHUD FRQWURODGD SHOD (QWURSLD
  8 P ( [ H P S OR G H $ OJ R U LWP R
&RPR IRL UHIHULGR HVSHUDVH TXH XP JUDQGH QxXPHUR GH WUDQVL}FaRHV HIHFWXDGDV VREUH R HVSD}FRGH VROX}FaRHV WHQKD XPD GLVWULEXL}FaDR WHxRULFD 1     $ WHPSHUDWXUD LQLFDO xH HQFRQWUDGD SRUIRUPD D REWHU D PxD[LPD HQWURSLD (QTXDQWR D PxHGLD GD DPRVWUD QaDR IRU SUxR[LPD GH ]HUR VaDRHIHFWXDGDV WUDQVL}FaRHV FDOFXODQGR D YDULADQFLD Y  H SRU qP D HQWURSLD PxD[LPD VXEVWLWXLQGRHVWH YDORU QD H[SUHVVaDR   (VWH YDORU xH DWULEXxuGR wD WHPSHUDWXUD LQLFLDO
2 FULWxHULR GH DFHLWD}FaDR HVWRFxDVWLFR xH HVWDEHOHFLGR GH DFRUGR FRP XP YDORU p REWLGR DOHDWRULDPHQWH QR FRQMXQWR >H[Sb sP D [  7 > RQGH sP D [ xH R PxD[LPR GR YDORU GDV WUDQVL}FaRHV $VWUDQVL}FaRHV SRVLWLYDV VaDR DFHLWHV VH H[Ss  7   p H UHMHLWDGDV QR FDVR FRQWUxDULR
$ HQWURSLD QR GHFRUUHU GR DOJRULWPR xH FDOFXODGD XVDQGR D HTXD}FaDR   2 DOJRULWPRHIHFWXD FRQWLQXDPHQWH WUDQVL}FaRHV D XPD GHWHUPLQDGD WHPSHUDWXUD HQTXDQWR A+   A+ D Q WRQGH A+ D Q W xH D HQWURSLD DVVRFLDGD DR QxuYHO GH WHPSHUDWXUD DQWHULRU2 QRYR YDORU GR SDUADPHWUR 7  WHPSHUDWXUD xH FDOFXODGR FRP EDVH QD )XQ}FaDR GH 3DUWL}FaDRXVDQGR D H[SUHVVaDR   8PD DOWHUQDWLYD SDUD R QRYR YDORU GD WHPSHUDWXUD VHULD D GHLJXDODU HVWH wD PxHGLD GD PDJQLWXGH GDV WUDQVL}FaRHV SRVLWLYDV FDOFXODGD QR QxuYHO DQWHULRU GHWHPSHUDWXUD
2 DOJRULWPR WHUPLQD D VXD H[HFX}FaDR TXDQGR D HQWURSLD HVWLYHU SUxR[LPD GR VHX YDORU OLPLWHLVWR xH TXDQGR D WHPSHUDWXUD DWLQJLU XP YDORU SUxR[LPR GH  H 

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2 WHVWH GR DOJRULWPR IRL HIHFWXDGR HP SULPHLUR OXJDU VREUH XP FRQMXQWR GH IXQ}FaRHV WHVWHUHWLUDGDV GH >7$@  (P WRGDV DV IXQ}FaRHV WHVWDGDV R xRSWLPR IRL REWLGR $ LPSOHPHQWD}FaDRIRL IHLWD HP 0DW/DE TXH DOxHP GD UHVROX}FaDR GR SUREOHPD DSUHVHQWD DLQGD XPD YL]XDOL]D}FaDRJUxDqFD GR HYROXLU GDV VROX}FaRHV DWxH DR xRSWLPR JOREDO1R VHJXQGR SUREOHPD LPSOHPHQWDGR SUHWHQGHVH PLQLPL]DU D VRPD GRV HOHPHQWRV GH XPYHFWRU ELQxDULR GH FRPSULPHQWR Q  )RUPDOPHQWH
PLQ0 ; 0  Q;L  P LRQGH ; | 9  I 0  >P  P Q @ J H P L  IJ  )DFLOPHQWH VH YHULqFD TXH HVWH SUREOHPDWHP XP xXQLFR SRQWR GH PxuQLPR JOREDO 2 SUREOHPD wD SULPHLUD YLVWD SDUHFH GHVSURYLGR GHTXDOTXHU GLqFXOGDGH 1R HQWDQWR HP WHUPRV GH WHVWH GH DOJRULWPRV UHYHODVH H[WUHPDPHQWHLQWHUHVVDQWH (VWH xH XP SUREOHPD HP TXH DOJXPDV GDV VXDV FRQFUHWL]D}FaRHV VaDR PDLV GLIxuFHLVGH UHVROYHU GR TXH RXWUDV LVWR xH SURYDVH TXH SHUWHQFH wD &ODVVH 13 >0DU@  2 PHFDQLVPRGH WUDQVL}FaDR TXH VH XVRX FRQVLVWH QD WURFD GH XP HOHPHQWR VHOHFFLRQDGR DOHDWRULDPHQWH QRYHFWRU 2 SUREOHPD IRL WHVWDGR FRP YDORUHV GH Q HQWUH  H  H HP WRGRV RV FDVRV D VROX}FaDRxRSWLPD IRL REWLGD 2 WHPSR GH H[HFX}FaDR YDULRX HQWUH DOJXQV VHJXQGRV H SRXFRV PLQXWRV2 FRPSRUWDPHQWR GR DOJRULWPR FRQGX]LGR SHOD (QWURSLD GHPRQVWURX QHVWH SUREOHPD XPH[FHOHQWH GHVHPSHQKR)LQDOPHQWH WHVWRXVH R 3UREOHPD GR &DL[HLUR 9LDMDQWH &RPR IRL UHIHULGR QaDR VH SUHWHQGHX HQFRQWUDU XP PxHWRGR FRPSHWLWLYR SDUD D VXD UHVROX}FaDR PDV VLP DYDOLDU R IXQFLRQDPHQWR GH XP DOJRULWPR FRP XPD HVWUDWxHJLD GH DUUHIHFLPHQWR PXLWR VLPSOHV 8VDQGR DVSDODYUDV GH 'DYLG -RQKVRQ DFHUFD GRV GLIHUHQWHV WLSRV GH DOJRULWPRV QaDR VH SUHWHQGH HQFRQWUDU XP DOJRULWPR WLSR ?K R UVH UD FLQ J  &RQVFLHQWH GH TXH H[LVWHP PxHWRGRV HODERUDGRVH GH PXLWR ERD TXDOLGDGH SDUD D UHVROX}FaDR GHVWH SUREOHPD H H[DFWDPHQWH SRU LVVR R WHVWHFRPSDUDWLYR GRV DOJRULWPRV GHVHQYROYLGRV WRUQRXVH XP GHVDqR LQWHUHVVDQWH 2V UHVXOWDGRVUHFHQWHV GR & HQ WHU IR U 5 HVHD UFK R Q 3 D UD OOHO & R P S X WD WLR Q  SXEOLFDGRV QD UHYLVWD 3 D UD OOHO& R P S X WLQ J 5 HVHD UFK   GaDR FRQWD GH TXH 'DYLG $SSOHJDWH 5REHUW %L[E\ H :LOOLDP &RRNREWLYHUDP XP QRYR UHFRUGH QR FxDOFXOR GD VROX}FaDR GH XPD FRQFUHWL]D}FaDR FRP   FLGDGHV2 UHFRUGH DJRUD EDWLGR WLQKD VLGR HVWDEHOHFLGR HP  FRP  FLGDGHV 1D UHVROX}FaDRGR SUREOHPD IRUDP XVDGDV WUAHV 'LJLWDO $OSKD6HUYHU  FRP XP WRWDO GH  SURFHVVDGRUHV
 9 R O   Q R{  ^ 6 S ULQ J  6 X P P HU    
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H XP FRQMXQWR GH  3& 3HQWLXP,, 2 SUREOHPD GHPRURX FHUFD GH WUAHV PHVHV D VHU UHVROYLGR2 DOJRULWPR EDVHDGR HP WxHFQLFDV GH FRPSXWD}FaDR SDUDOHOD UHXQLD XP FRQMXQWR GH LGHLDV GDVPDLV YDULDGDV xDUHDV FRPR SRU H[HPSOR SROLHGURV FRPELQDWxRULRV RSWLPL]D}FaDR FRPELQDWxRULDSURJUDPD}FaDR LQWHLUD H OLQHDU HVWUXWXUDV GH GDGRV H DOJRULWPRV FRPSXWD}FaDR SDUDOHOD HQJHQKDULD GH VRIWZDUH H DQxDOLVH QXPxHULFD2V UHVXOWDGRV FRPSXWDFLRQDLV GR 3UREOHPD GR &DL[HLUR 9LDMDQWH IRUDP HIHFWXDGRV VREUHXP FRQMXQWR GH FRQFUHWL]D}FaRHV GH GLPHQVaDR EHP PDLV PRGHVWD HVFROKLGRV DOHDWRULDPHQWHQD ELEOLRWHFD 763/,%$ LPSOHPHQWD}FaDR IRL IHLWD HP & H H[HFXWDGD HP GXDV PxDTXLQDV GLVWLQWDV 7RGDV DVFRQFUHWL]D}FaRHV IRUDP WHVWDGDV R PHVPR QxXPHUR GH YH]HV QXP 3&3HQWLXP ,,  0+] FRP VLVWHPD RSHUDWLYR /LQX[ H WUAHV +3^ FRP VLVWHPD RSHUDWLYR 81,; 2 PHFDQLVPR GHWUDQVL}FaDR XVDGR IRL D WURFD GXSOD SURSRVWR SRU 6 /LQ H % .HUQLJKDQ >/.@  2V UHVXOWDGRVVaDR DSUHVHQWDGRV QD WDEHOD   FRQVWUXxuGD FRP EDVH QD H[HFX}FaDR GH  SUREOHPDV UHWLUDGRVGD 763/,% FRP LQGLFD}FaDR GR YDORU xRSWLPR 2 DOJRULWPR IRL H[HFXWDGR FHP YH]HV SDUDFDGD FRQFUHWL]D}FaDR GDV TXDLV VH UHWLUDUDP RV VHJXLQWHV HOHPHQWRV D PHOKRU VROX}FaDR H DPxHGLD GH WRGRV RV FXVWRV GDV PHOKRUHV VROX}FaRHV REWLGDV $SUHVHQWDVH DLQGD R HUUR UHODWLYRHP UHOD}FaDR wD PHOKRU VROX}FaDR REWLGD H DR xRSWLPR IRUQHFLGR SHOD 763/,% HQWHQGLGR FRPR XPDPHGLGD GR GHVHPSHQKR GR DOJRULWPR
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2EVHUYDQGR D WDEHOD   QRWDVH TXH H[LVWH XPD FODUD LQGHSHQGAHQFLD HQWUH R GHVHPSHQKRGR DOJRULWPR H R QxXPHUR GH FLGDGHV 2 GHVHPSHQKR SDUHFH HVWDU FRQGLFLRQDGR SRU RXWURVIDFWRUHV HQWUH RV TXDLV VH SHQVD TXH R PDLV UHOHYDQWH VHMD D SRVL}FaDR UHODWLYD TXH DV FLGDGHVRFXSDP QR PDSD&RQFUHWL]D}FaRHV FRPR ?SU H ?r SDUHFHP DSUHVHQWDU XP JUDX GH GLqFXOGDGH PDLRURX VLPSOHVPHQWH D DGHTXD}FaDR GR DOJRULWPR QaDR xH D PHOKRU 1aDR H[LVWLQGR QHQKXPD MXVWLqFD}FaDR DFHLWxDYHO SDUD HVWH IDFWR QRWDVH DSHQDV TXH R PDSD GHVWDV FRQFUHWL]D}FaRHV UHSUHVHQWDGDV UHYHOD XP WLSR GH HVWUXWXUD GLIHUHQWH GDV UHVWDQWHV 1D qJXUD  VaDR DSUHVHQWDGRV GRLVPDSDV UHIHUHQWHV D GXDV FRQFUHWL]D}FaRHV ?D H ?SU  FRP GHVHPSHQKR GLIHUHQWH &RPRVH SRGH REVHUYDU R SRVLFLRQDPHQWR GDV FLGDGHV HP ?SU xH VLJQLqFDWLYDPHQWH GLIHUHQWH GR
 K WWS   Z Z Z LZ UX Q LK HLG HOE HUJ G H LZ U FR P R S W 7 6 3 / ,%  
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1xXPHUR GH x2SWLPR &XVWR GD PHOKRU &XVWR PxHGLR GH (UUR1RPH &LGDGHV GD 763/,% VROX}FaDR  H[HFX}FaRHV 5HODWLYRXO\VVHV     ED\V     GDQW]LJ     EHUOLQ     VW     HLO     NUR$     UG     FK     FK     SU     D     r     D    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SU  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7DEHOD  5HVXOWDGRV GD DSOLFD}FaDR GD 7AHPSHUD FRQWURODGD SHOD (QWURSLD D FRQFUHWL]D}FaRHVGR 3UREOHPD GR &DL[HLUR 9LDMDQWH

   ' LVFX VVaD R
TXH HP ?D 2V WHPSRV GH H[HFX}FaDR TXH VH DSUHVHQWDP VaDR PxHGLRV HP UHOD}FaDR wDV FHP YH]HV HP TXHD FRQFUHWL]D}FaDR xH WHVWDGD (VWH YDORUHV VaDR DSHQDV LQGLFDWLYRV XPD YH] TXH xH HIHFWXDGR XPFRQMXQWR GH FxDOFXORV TXH QDGD WAHP TXH YHU FRP D HVWUDWxHJLD DSUHVHQWDGD VHUYLQGR DSHQDVSDUD YHULqFD}FaDR H FRQWUROR 2V WHPSRV GH H[HFX}FaDR DSUHVHQWDGRV QD WDEHOD  VaDR UHYHODGRUHV
1xXPHUR GH 7HPSR GH1RPH &LGDGHV H[HFX}FaDR KRUDVXO\VVHV  ED\V  GDQW]LJ  EHUOLQ  VW  HLO  NUR$  UG  FK  FK  SU  D  r  D  SU  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7DEHOD  7HPSR PxHGLR GH  H[HFX}FaRHV GR DOJRULWPR
GR IDFWR GH VH WHVWDU XP SUREOHPD 1 3 ^FRPSOHWR H PDLV XP IRUWH LQGLFDGRU QR VHQWLGR GDFRQqUPD}FaDR GD KLSxRWHVH GH TXH 3 13 3DUHFH WDPExHP H[LVWLU DOJXP WLSR GH FRUUHOD}FaDRLQYHUVD HQWUH D TXDOLGDGH GD VROX}FaDR H R WHPSR GH H[HFX}FaDR1D qJXUD  REWLGD FRP EDVH QD WDEHOD  SRGH REVHUYDUVH D IRUWH FRUUHOD}FaDR H[LVWHQWHHQWUH D HQWURSLD PxD[LPD H R HUUR UHODWLYR TXH QR VHQWLGR HVWDWxuVWLFR xH GH 1HVWH DOJRULWPR D HQWURSLD PxD[LPD GDV WUDQVL}FaRHV DOHDWxRULDV xH XP H[FHOHQWH LQGLFDGRUGR GHVHPSHQKR GR DOJRULWPR

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0xD[LPD (QWURSLD (UUR1RPH GDV WUDQVL}FaRHV DOHDWxRULDV 5HODWLYRXO\VVHV  ED\V  GDQW]LJ  EHUOLQ  VW 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UG  FK  FK 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 D  r  D  SU  r 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7DEHOD  0xD[LPD (QWURSLD GDV FRQFUHWL]D}FaRHV REWLGDV DOHDWRULDPHQWH SDUD FDGD FRQFUHWL]D}FaDR GH XPD GDV  H[HFX}FaRHV GR DOJRULWPR

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$ FODVVLqFD}FaDR TXH VH LOXVWUD DWUDYxHV GD qJXUD  H D TXH VH FKDPRX FOD VVHV G H FR Q FUHWL]D }FaR HV UHVXOWD GD DYDOLD}FaDR GD HQWURSLD PxD[LPD QDV WUDQVL}FaRHV DOHDWxRULDV 1HVWD qJXUDxH H[LELGD D FRUUHOD}FaDR HQWUH D HQWURSLD PxD[LPD H R HUUR UHODWLYR(VWH FRPSRUWDPHQWR GD HQWURSLD PxD[LPD HP WUDQVL}FaRHV DOHDWxRULDV LQGLFD TXH HVWH SRGH VHUXP LQWHUHVVDQWH FDPLQKR SDUD VH REWHU XPD IRUPD GH FODVVLqFDU DV FRQFUHWL]D}FaRHV GH TXDOTXHUSUREOHPD GD FODVVH 13 (VWD FODVVLqFD}FaDR VHUxD XPD QRYD IRUPD GH DERUGDU RV SUREOHPDV GDFODVVH 13 H WHUxD FHUWDPHQWH LPSOLFD}FaRHV QRXWURV GRPxuQLRV FRPR VHMD D GHPRQVWUD}FaDR GH TXH3  13
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